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Abstract 
From the twentieth to the twenty-first century humans have passed through a unique 
period; one in which the planning, design and construction of the built environment has 
been almost unimaginably reckless and unacceptable. The way we have designed and 
built our cities has resulted in a degeneration of the earth's natural systems, now 
eventuating in unprecedented impacts of a changing climate. Humans need to mitigate 
the causes of, and adapt to, climate change as well as the loss of natural systems. The 
dominant approach to address this planetary issue is to apply sustainable design in the 
built environment, focusing primarily on reducing damage to nature and aiming for a 
‘neutral’ outcome using resources more efficiently, thus resulting in a mitigation 
approach that is just slowing down the degradation of our living earth. Missing from the 
design, planning and adaptation practice discourse is a more deeply integrated approach 
to the design and planning of human settlements that considers the whole, which moves 
away from the current view that humans stand apart from nature, rather than 
participating, co-evolving and adapting with it. 
 
In this thesis the author tests a regenerative-adaptive design theory towards 
investigating the possibilities of a holistic, integrated design method that incorporates 
the principles of regenerative design as well as an adaptive pattern language that re-
establishes our wholeness with nature, and considers the vulnerabilities of a changing 
landscape. This study examines contemporary theories of landscape planning, urban and 
architectural design, concluding with critical reviews of the work by Ian McHarg, John 
T. Lyle and Christopher Alexander that specifically address the need for patterns of 
behaviour that acknowledge the duality of ‘man and nature’.  
 
Findings include a holistic, regenerative-adaptive design-based model that encapsulates 
how coastal communities can better appreciate landscape change under future climate 
effects, takes into account local Indigenous (Wadawurrung) knowledge, and 
acknowledges the importance to adapt to patterns of change and therefore inform 
communities’ adaptive responses. The application of the model was tested along the 
Great Ocean Road region of the Victorian coast in Australia. Based on the results, it is 
concluded that for human settlements along the coast to be resilient, we must 
understand the patterns of built and natural systems, how we connect with these 
patterns, and how we can use these patterns for adaptability.   
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Chapter 1 Introduction and Background to 
Research 
To work our way toward a shared and living language once again, we must first 
learn how to discover patterns, which are deep, and capable of generating life 
(Alexander, The Timeless Way of Building, 1979, p. 659). 
 
This introductory chapter describes the scope of the research undertaken, summarises 
the aims and objectives providing a rationale for the study, and sets the background 
context to support the research question and the research approach developed as 
described in detail in Chapter 2.  
1.1 Introduction  
Our human species affinity to water in the landscape – more specifically the attraction 
to the sea and the resources it can offer – drew people to settle along the coastal areas of 
Australia more than 50,000 years ago (Roberts et al., 1994). For centuries, Aboriginal 
people have been confronted by climate, ecological and geological changes as well as 
annual seasonal variations. Weather patterns and climate change were gauged by the 
occurrence of natural events. Migrations of people along the Australian coast are 
captured in Dreaming Stories1of the Sea Country2. People lived in harmony with nature 
and practiced sustainable behaviours to adapt for survival.  
 
However, now in the 21st century people flock to coastal areas in ever-increasing 
numbers, wanting a change in lifestyle from urban life, seeking the pleasures, the 
amenities and attributes that coastal settlements can offer. In contrast to the sustainable 
behaviours of the Indigenous people of the past, who lived with nature and understood 
the patterns of the biophysical environment, today this predilection for the coast equates 
to an increased unsustainable development in the destination communities. The 
environmental changes associated with these land developments threaten the very 
qualities that make these places unique and attractive (Green, 2010).  
                                                 
1 Dreamtime or the Dreaming for Australian Indigenous people (sometimes referred to as the Dreamtime or 
Dreamtimes) is when the Ancestral Beings moved across the land and created life and significant geographic 
features. The Dreaming also means to have insight, and to see creation. Dreaming Stories pass on important 
knowledge and belief systems of the Aboriginal people from one generation to the next (Australian Government, 
2008) 
2 Sea Country: Aboriginal people make no distinction between the sea and the land; the sea is part of Country. Sea 
Country is a term used to differentiate between land and sea. Sea Country includes the coastal land and the sea with 
everything connected to it. Sea Country includes the submerged lands that bear the footprints of the Aboriginal 
ancestors (Smyth, 2004) 
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Changes in the climate and rising sea levels make the coastal area more vulnerable and 
bring change to Australia’s coastal zone impacting beaches, marine environments, 
estuaries, wetlands and low-lying human settlements (DCC, 2009). The coast is in peril. 
We know enough about how human actions are impacting the environment through the 
role we play. However, even with this knowledge, unsustainable behaviours of intense 
land development continue in the coastal areas. Graphic displays of the vulnerability of 
our species is right in front of us, demonstrated visually in recent events such as the 
2005 Asian tsunami, the 2011 earthquake in Christchurch, the large-scale disaster 
impacts of Hurricane Sandy in north-eastern United States (the largest Atlantic 
hurricane on record causing an estimated damage of around USD $ 50 billion), the 
devastating 2010/11 floods in Australia, and most recently the unprecedented floods in 
Queensland and northern New South Wales following the path of destruction left by 
Cyclone Debbie3.  
 
The problem is clear; we have to change our behaviours, we need to acknowledge the 
vulnerability of our human species, and reconnect to nature. This thesis argues that 
design can help us address this planetary emergency. The study investigates design 
theories related to the duality of man and nature. These theories have a common thread, 
the consideration of the whole. The wholeness of spatial configurations is present in 
many natural occurring events, phenomena, and aspects of complex systems behaviour 
(Alexander, 2003). In the context of the earth’s environment and climate, this wholeness 
is evident in the Gaia theory4 (Lovelock, 2009). We are part of this whole5.  
 
It is this connection to the ecological system that is evident in the teachings of Ian 
McHarg, where the solution for a sustainable future lies within the processes of ‘design 
with nature’. In his book Design with Nature, McHarg provided a roadmap for applying 
ecological information to the way we interpret, plan and shape our surroundings 
(McHarg & Steiner, 2006). John T. Lyle and Sim Van der Ryn similarly argued that 
climate and the ecological system are influenced by design. Every building project 
(large or small), city making or settlement development contributes to climate 
                                                 
3 Cyclone Debbie made landfall along the Queensland coastline near Airlie Beach on Tuesday the 28 March 2017 
(ABC News, 2017).  
4 Lovelock describes in The Vanishing Face of Gaia, (2009), that the Earth with all these levels of organising, is a 
self-regulating complex system involving the biosphere, the atmosphere, the hydrosphere and the pedosphere, tightly 
connected as an evolving system. His Gaia theory argues that the Earth system is a whole, an interconnected system 
that consists of a physical, biophysical and chemical environment optimal for contemporary life (Lovelock, 2009). 
5 ‘The Whole’ and ‘Wholeness’ is further described in detail in Chapter 3, Section 3.8. 
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moderation or extremity in some way, as part of a watershed, ecological system, 
floodplain or coastal environment.   
 
In the context of the whole as defined by Alexander it is not only the physical sciences 
and factors we must consider, but also human dynamics, people’s needs and concerns 
about a particular place, and how local people can produce reliable scientific 
knowledge. In A Pattern Language (1977) Alexander argues that it is the local residents 
of a town that have the knowledge of how such a place evolved over generations. This 
knowledge can be used to establish the patterns of the urban fabric. Alan Irwin (1995), a 
British sociologist, defines this use of local knowledge as ‘Citizen Science’, where 
citizens themselves could produce reliable scientific knowledge (Irwin, 1995). This is 
indeed the case in this study, where local knowledge of the Great Ocean Road region is 
collected from local residents as well as from the Aboriginal people of the area. The 
knowledge of how these settlements changed over time is fundamental to adaption 
planning for future changes. Local knowledge also informed the patterns and processes 
to be used to develop the proposed Regenerative-Adaptive Design Model (RADM), 
further described in Chapter 4.  
 
This thesis thus proposes that for human settlements on the coast to be resilient against 
changes of climate impacts, it is necessary to understand the patterns of natural systems 
and the human systems, how we connect within these patterns, and how we can use 
these patterns for adaptability. Further, using regenerative design principles that seek to 
develop approaches to support co-evolution of human and natural systems, this thesis 
proposes to apply these principles to adaptation practice for climate change. It is the 
argument of this thesis that ‘design with nature’, based on a regenerative-adaptive 
approach, is potentially an innovative way to achieve true resilience for both human and 
natural environments in the future. 
1.2 Background to Research 
I think it would be a grave injustice to speak of the human species as in some sense 
evil, even though we are destroying the environment so efficiently at the present 
time. Basically that was not our intention, and it never was. It was very natural and 
it was necessary for the ancestral human being to throw everything they had 
against the wilderness in an attempt to conquer it and then utilise it. The nature of 
humankind is to expand its population, to gain security, to control, to alter. For 
millions of years that paid off without undue damage. But then what happened was, 
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as we developed a modern industrial capacity, and then the techno-scientific 
capacity to eliminate entire habitats quickly and efficiently, we succeeded too well 
and at long last we broke nature. And now, almost too late, we are waking up to the 
fact that we have overdone it and that we are destroying the very foundation of the 
environment on which humanity was built (Edward Osborne Wilson, recorded in 
The State of the Planet; television program by David Attenborough, first 
transmitted November 2000). 
1.2.1 The State of the Planet 
There is ample evidence that the human species is destroying earth’s natural resources, 
and that humanity’s impact on the earth’s systems has become comparable to planetary-
scale geological processes such as the ice ages (Brito & Smith, 2012, p. 2). At the four-
day convention Planet Under Pressure: New Knowledge Towards Solutions, held in 
March 2012 in London, over three thousand scientists and experts convened to evaluate 
the state of the planet and explore potential solutions to an impending global crisis. 
Consensus was reached by the attendees that humans have driven the planet into a new 
epoch, the Anthropocene6, in which many Earth-system processes and the living fabric 
of ecosystems are now dominated by humans (Brito & Smith, 2012, p. 10). 
 
As argued by Wilson, that the very foundation of the environment on which humanity 
was built is in danger (Wilson, 2004). Human-driven negative environmental changes 
include the pollution of earth, oceans, waterways and atmosphere caused by industrial, 
agricultural, commercial and transportation activities, which are now directly impacting 
the narrow band of climatic conditions that supports the on-going survival of the human 
species (Pedersen Zari, 2012; Parmesan, 2006; MEA, 2005). 
1.2.2 The Challenge of Climate Change 
The warming of the climate system, with its related effects, will continue. The modern 
industrial and techno-scientific capacity of the human species, developed to support and 
build mega cities to house the increased world population – now estimated to be 
reaching a booming eight billion people7 as soon as the year 2050 – is continuously 
contributing to climate change. The built environment alone is contributing at least 30% 
of the total anthropogenic Global Greenhouse Gas (GHG) emissions, which come from 
                                                 
6 The Anthropocene is an informal geologic chronological term that marks the evidence and extent of human 
activities that have had a significant global impact on the Earth's ecosystems. Eugene F. Stoermer first used the term 
in 1980 (Revkin, 2011). 
7 United Nations Population Division projects a world population growth with an estimated population between 8.3 
and 9.6 billion by the year 2050 (UN, 2013). 
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the construction and the operations of buildings, and is consuming at least 40% of all 
energy (Price et al., 2008; Satterthwaite, 2008; UNEP, 2009). Estimates of how high the 
contribution to global GHG emissions from cities will increase vary from 30% to as 
high as 80% (Spiegelhalter & Arch, 2010). To put this in absolute terms, the IPCC 
(2014b) estimated building-related GHG emissions to be around 8.6 million metric tons 
CO2 equivalent value in 2004, and under the high-growth scenario (A2-ASF)8. This 
figure could increase dramatically to reach 15.6 billion metric tons CO2 equivalent in 
the year 2030 (Levine et al., 2007). Further, additional to GHG emissions, the building 
sector is also responsible for significant emissions of other harmful gasses such as 
halocarbons, CFCs, HCFCs and hydrofluorocarbons (HFCs) through the applications of 
refrigeration, cooling and insulation materials (UNEP, 2009, p. 9).  
 
The human influence on the climate system is clear, and this is evident from the 
increase of global temperatures, greenhouse gas concentrations in the atmosphere, 
positive radiative forcing, ocean warming, loss of mass of the Greenland and Antarctic 
ice sheets, continued shrinking of glaciers worldwide, and continued rising of sea levels 
(IPCC, 2013). Our human species is indeed facing a global challenge of unprecedented 
proportions. This demonstrates the increasing urgency for humans to address 
anthropogenic causes of climate change, as well as critically consider methods of 
adaptation.  
 
1.2.3 The Challenge of Ecosystems Degradation 
Biodiversity and ecosystems and the services they support are fundamentally dependent 
on the climate; or rather, on a stable climate with gradual variations and changes. 
Human impacts are one of the key factors in biodiversity loss, and the main cause of the 
shift in habitats and alteration (Mooney et al., 2009). Additionally, climate change 
interacts with the stresses on ecosystems in many ways, and is a cause of main concern, 
particularly because climate change accelerates natural habitat destruction, over 
exploitation and the increase of invasive species (Staudinger et al., 2013; Brook, Sodhi 
& Bradshaw, 2008).  
 
                                                 
8 IPCC emission scenarios: The A2 scenario family includes slow improvements in the energy supply efficiency and 
a relatively slow convergence of end-use energy efficiency in the industrial, commercial, residential, and 
transportation sectors between regions. A combination of slow technological progress, more limited environmental 
concerns, and low land availability because of high population growth means that the energy needs of the A2 world 
are satisfied primarily by fossil (mostly coal) and nuclear energy. Source: IPCC Emission Scenarios 
http://www.ipcc.ch/ipccreports/sres/emission/index.php?idp=98 
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In 1988, Edward Osborne Wilson warned that global biodiversity, defined as the 
variation of all life on earth and the ecological complexes in which it occurs, faced an 
unprecedented threat from habitat loss and other anthropogenic stressors (Leadley et al., 
2010). Since then efforts were made to introduce conservation measures, to classify and 
preserve global biodiversity before it was lost forever. Unfortunately biodiversity 
change is of such a large and accelerating magnitude that despite these efforts, rates of 
extinctions are currently up to 1000 times greater than natural background rates (Diaz, 
Fargione, Chapin & Tilman, 2006; Parmesan, 2006; Chapin et al., 2000). Biodiversity is 
fundamental to ecosystem structure and function, and underpins the broad spectrum of 
goods and services that humans derive from natural systems (Walther et al., 2010; 
Naeem, 2009; Chapin et al., 1997). As such it is in our own interest to consider 
alternative options for supporting a sustainable ecological-human integration system, 
where decisions about the planning and design of the built environment acknowledge 
that humans are part of nature, rather than above it.  
1.2.4 Sustainability, Ecological Systems, and Climate Change 
The word ‘Sustainability’ has become a ‘buzz’ word, applied to basically every aspect 
of our modern world, in economics, business, social structures, politics, and the 
environment. The attempt is to achieve balance and permanence in the world. The 
concept of sustainability, as defined by the Brundtland Report (1987), has been 
described by Van der Ryn & Cowan as biased towards anthropogenics and 
utilitarianism – that is, based on a technical approach for the better management of the 
non-human world for its continued existence (Van der Ryn & Cowan, 1996, p. 5). 
Under various different definitions sustainable development seeks to minimise pollution 
rather than achieving the regenerative outcomes of clean air, water and soil. It is clear 
that the focus of the sustainability discourse is on ‘minimising’.  
 
Very disturbing assumptions are lurking behind the general vision of sustainability 
under a system of sustainable management (Van der Ryn & Cowan, 1996, p. 7). In his 
argument around the short-minded views on sustainability in this world, Van der Ryn & 
Cowan critiques this common approach of sustainable development and argues that it is 
in essence is a ‘technological sustainability approach’, with no substance. David Orr 
(1992) noted that a more urgent consideration is what is intended by ‘ecological 
sustainability’ approach. If ecological sustainability is applied to solutions for future 
outcomes, it is a very different vision of outcomes for society than the standard 
‘sustainability’ approach: 
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Ecological sustainability is the task of finding alternatives to the practices 
that got us into trouble in the first place; it is necessary to rethink 
agriculture, shelter, energy use, urban design, transportation, economics, 
community patterns, resource use, forestry, transportation, the importance of 
wilderness, and our cultural values (Orr, 1992, p. 24). 
 
This approach by Orr provides the fundamentals for us to regenerate our environment, 
and as argued by Christopher Alexander, we need to consider the ‘deep sustainability’ 
that addresses the core of our culture, environment and our human connection to nature.  
 
Deep sustainability,9 as defined by Alexander, can be considered to be in contrast with 
the general understanding and current practice of sustainability. In the general context 
of sustainability, along with the principles of the triple bottom line, the environment is 
seen as capital; in essence, in the decision-making process, the key decision is how to 
maintain a stable pool of resources in the future for human benefit (O'Riordan, 2009). 
This context of sustainability has now relocated into the wider context of the social 
response to climate change and global warming. Although sustainability was supposed 
to contribute to the classical green concerns by reinforcing environmental awareness, 
the climate change discourse operates on a different level, exposing the flaws of the 
traditional green approach of sustainability, or sustainable development and design for 
that matter. This raises the question of what can be done about the inevitable impacts of 
climate and environmental changes we are facing, and the relationship sustainable 
design has with this issue. Climate change is imposing a pragmatic turn on our approach 
to sustainability, and in this regard this thesis investigates further the fundamentals that 
we need to pursue to be able to regenerate our environment, and adapt our human and 
natural environments for a resilient future. The discourse of this thesis is thus going far 
beyond the understanding and current practice of sustainability, seeking a regenerative-
adaptive approach.  
  
                                                 
9 Deep sustainability goes beyond the mere aspects of resource efficiency, energy reduction or sustainable growth; it 
requires the emotional, spiritual and cultural connections of people with their built and natural environment. Deep 
sustainability addresses the ‘ends’, rather than the means to an end (Alexander, 2001-2005b, p. 6).  
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Chapter 2 Research Methodology 
The idea of a diagram or pattern is very simple. It is an abstract pattern of physical 
relationships, which resolve a small system of interacting and conflicting forces, 
and is independent of all other forces, and of all other possible diagrams. The idea 
that is possible to create such abstract relationships one at a time, and to create 
designs, which are whole by fusing these relationships … (Alexander, 1964, p. 33) 
 
In keeping with the spirit of patterns and the process of pattern language, Chapter 2 
follows a step-by-step generative process of discovery and setting out the research 
methodology and structural order of this thesis. This chapter describes the scope of the 
research undertaken and summarises its aims and objectives, providing a rationale for 
the study; it frames the research question supported by the research approach, and 
concludes with the outline of the thesis. 
2.1 Scope of Research 
2.1.1 Rationale 
More than half the world’s population live in coastal cities and Australia has become a 
coastal society. Migration to non-metropolitan coastal areas by city dwellers, seeking a 
change in lifestyle and environment, is known in Australia as ‘sea-change’ (Burnley & 
Murphy, 2004). This trend is occurring all over the world, where suburbanization is 
occurring in smaller coastal towns in North America, Europe and Australia (Green, 
2010). Population growth with a shift from main metropolitan areas to coastal towns 
requires more land development along the coast (Green, 2010). In Australia over 85% 
of the population live in the coastal zone, with coastal towns expanding rapidly 
(Norman, 2009).  
 
The coast is a dynamic place and the environment of the coastal zone makes it 
susceptible to stresses and changes in a number of ways. Storm systems gather energy 
from the ocean and intensify natural coastal forces with wind, waves, and rain, powerful 
enough to severely damage natural and built assets with hastened erosive processes 
(GORCC, 2012). Changes in the climate and rising sea levels make the coast more 
vulnerable to these natural dynamic forces (IPCC, 2007). 
 
Combining the pressures of population growth and settlement development on the coast 
with the impacts of climate change, a sustainable adaptation solution needs to be 
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considered to mediate the built, social and natural environment to address the negative 
outcomes of unavoidable climate change. Actions taken without reference to climate 
have the potential to affect vulnerability; thus, the enhancement of adaptation to climate 
change can be regarded as one component of broader sustainable development 
(Munasinghe, 2000). Hazards associated with climate change have the potential to 
undermine progress in sustainable development (IPCC, 2001).  
 
Extensive literature is dedicated to identifying climate change impacts, resilience 
vulnerability, adaptive capacity, adaptation frameworks, and planning and risk 
management. Yet there is very little recognition of climate change hazards and risks 
associated with sustainable development and as part of design and planning processes 
(IPCC, 2001; Berke, 1995). It is thus important that integrated design initiatives 
consider hazards and risks associated with climate change (IPCC SREX, 2012). It is 
very clear that the adaptive capacity of coastal settlements to deal with climate risks is 
closely related to sustainable development and resilience. Further, the literature 
indicates that the issues of sustainability and climate change adaptation are dealt with on 
an ‘ad hoc’ basis, and the connection of all the parts in a holistic manner is lacking and 
in need of critical review and theoretical definition.  
 
This thesis thus investigates the potential impacts of climate change on coastal 
settlements, its relation to sustainable development, and design and planning for 
adaptation and resilience outcomes taking into account the human relationship with 
landscape and ecological attributes. The thesis further seeks an approach to include the 
processes of regeneration and adaption in a design-planning narrative. A categorisation 
method for the research is devised in order to achieve conclusive outcomes. For the 
literature review, themes are established to bring this topic together under a logical 
systems approach as follows: 
 Theme 1: Climate change impacts, adaptation and resilience;  
 Theme 2: Coastal settlements and the coastal zone;  
 Theme 3: Indigenous knowledge;  
 Theme 4: Design and planning theory;  
 Theme 5: Design with nature, the duality of man and nature; 
 Theme 6: Regenerative design, ecology as teacher; and 
 Theme 7: Generative code, a physical order through pattern language. 
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This study can be subsumed under the emancipatory10 paradigm or the critical 
thinking11 approach, which implies that it aims to add new knowledge and to create a 
change in existing thinking (Groat & Wang, 2002, pp. 40-41). This implies that the 
research will interpret and define relationships in existing research. The themes 
established in the literature review follow a typical classification index as part of a 
logical argumentation research approach, further explained in Section 2.5. The research 
further analyses and discusses the findings embedded in the themes as possible inputs 
needed for adaptation responses that are ecologically and socially harmonious, and 
provide for opportunities that are more adaptive and potentially enhance resilience to 
climate change impacts.  
2.1.2 Research Aim 
The primary aim of the research, after the analysis of the literature, is to develop a 
model that can be used to visualise the consequences of climate impacts through 
ideation and design, identifying sustainable development outcomes that can support 
resilient coastal communities. This study investigates the possibility of a holistic 
integrated ecological design-based method that incorporates regenerative-adaptive 
patterns of nature, to help coastal communities better appreciate how their landscape 
will change and therefore inform their adaptive responses. As the research findings from 
the literature review and data collection show, critical analysis of the available 
information and knowledge indicate the need to develop a theory that will support the 
proposed model and that considers regenerative-adaptive principles. The hypothesis was 
then tested in the Great Ocean Road Region of the Victorian coast, Australia, sampling 
coastal settlements that have been identified by the CSIRO as vulnerable to climate 
effects and rising sea levels. This validates the rationale for the site selection. Further 
data analysis and the testing of the theory and model will then be applied to one of the 
coastal settlements, the town of Anglesea.  
2.1.3 Research Question 
To achieve the aim of the research, the literature review was aligned with the research 
themes, and as a consequence the main research question was formulated as follows: 
                                                 
10 Emancipatory paradigm, in the context of this research, can be understood as “Emancipatory research is not only a 
means of contemplation…. It is a means of carrying out transformation” (Kearns, 2006).  
11 Critical thinking is “the intellectually disciplined process of actively and skillfully conceptualizing, applying, 
analyzing, synthesizing, and/or evaluating information gathered from, or generated by, observation, experience, 
reflection, reasoning, or communication, as a guide to belief and action. In its exemplary form, it is based on 
universal intellectual values that transcend subject matter divisions: clarity, accuracy, precision, consistency, 
relevance, sound evidence, good reasons, depth, breadth, and fairness” (Scriven & Paul, 2013). 
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What are the requirements for a regenerative-adaptive design-based model in 
establishing resilient coastal settlements in a future changed climate? 
2.1.4 Research Themes 
To answer the research question, 7 themes inform the literature review and cover 
aspects such as adaptation to climate change, cultural and Indigenous perspectives, 
coastal towns in a phase of transition, duality of humans and living with nature, design 
methods of environmental stewardship, and regenerative practices for resilient 
communities in a changing climate. The themes guide the literature review in a 
structural framework and cover the following: 
 
Theme 1: Climate change impacts and adaptation 
 The section under this theme explores the issues around climate change and the 
built environment, the impacts and risks, as well as critical consideration of the 
connections between the natural and built environment in relation to adaptation to 
future changed climate scenarios. 
 
Theme 2: Coastal settlements and the coastal zone 
 This theme explores the Victorian coastal towns that are in transition of change;  
 Identify the fundamental patterns that are inherent in the qualities and values of 
these coastal settlements; 
 Comprehend how both human and natural systems in the coastal zone can 
successfully adapt, and how they can potentially adapt to the climatic changes in 
the future as it is important for the resilience of both; and  
 Considering that the study area is in the Great Ocean Road Region, the research 
further explores the biophysical characteristics of the coast, and the local built 
characteristics of the sampled towns in this coastal region in southern Victoria, 
Australia.  
 
Theme 3: Indigenous knowledge 
 The narrative of the thesis links the duality of humans and nature together within 
the holistic regenerative-adaptive design theory. Lyle and Alexander, as well as 
Van der Ryn, refer to the fundamentals of holistic integrated ecological and/or 
sustainable design in the practices of past ancient cultures. This theme in the 
research thus explores the pre-colonization knowledge of the Aboriginal peoples of 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 12 
Australia, and specifically the local knowledge of the Wadawurrung people in the 
State of Victoria, particularly about the environment and climate of the study area. 
 
Theme 4: Design and planning theory 
 In establishing a theoretical framework for the research, theory in architecture, 
planning and urban design, ecological design and landscape architecture are 
investigated, especially those that consider the relationships between built and 
natural environments. 
 
Theme 5-7: Design with nature, Regenerative design and the Generative code 
 The ecological theories of Ian McHarg, John T. Lyle and Christopher Alexander are 
identified as critical for further investigation. It is discovered that these theories 
have a common thread, the consideration of the ‘whole’, and that the wholeness of 
spatial configurations is present in many natural occurring events, phenomena, and 
aspects of complex systems behaviour. Three sections are dedicated to the three 
theories of Design with Nature, Regenerative Design and the Generative Code. 
2.2 Research Approach 
As discussed, this thesis seeks to investigate the understanding of adaptive methods of 
nature, the patterns of nature and its generative ecosystems, and to distil this into 
knowledge that can be used to inform the planning and design of our built 
environments, thereby contributing to the resilience of communities. Information about 
sustainability and climate change, Indigenous knowledge, ecological design, 
regenerative design, pattern language and generative codes for the urban and built 
environment is drawn together and analysed to form the basis for this study. The study 
interprets and redefines relationships in the existing literature, and in order to provide 
answers to the questions raised, a new theory and model was formulated as discussed in 
Chapter 4.  
 
Various research approaches were investigated in Landscape Architecture Research 
(Deming & Swaffield, 2011) that eventually led to the choice of the Logic Systems 
approach, which includes Argumentation and classifies Pattern Language as one of the 
methodologies. Due to the complex nature of this research subject, the use of a single 
research methodology would be very limited, and could jeopardise the potential 
outcomes of this study. On the other hand, the structure of Logical Systems research 
provides a useful framework in developing a code (or a language): 
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Logical systems are strategies that attempt to make sense of phenomena and 
ideas and to place them within a coherent system of order. If a coherent 
system does not exist, the researcher will attempt to recognize or synthesize 
one. As such, logical systems are related to, but go far beyond classification 
strategies. They tend to be ends in themselves, their entire mission seems to 
be to frame conceptual systems that interconnect previously unknown or 
unappreciated factors in relevant ways (Groat & Wang, 2002, pp. 301-302). 
 
In practical terms, this hybrid category defies the singular strategy, and it is 
essentially metatheoretical (Deming & Swaffield, 2011, p. 223). 
 
The logical systems approach overlaps with other strategies, and includes classification 
categories that frequently interact with planning, design and modelling strategies, 
qualitative and quantitative approaches, and descriptive as well as participatory 
interactions. In naming this group ‘logical argumentation’, Groat and Wang (2002) were 
among the first to differentiate these activities as a special research category: 
The main characteristics of logical argumentation is that of system: its 
definition, its component parts, and how they relate what delimits the 
system and how the system is connected to other systems that, in total, make 
up the cosmos in a logical manner…. Suffice to say that, while other 
research typologies implicitly assume system on their way of demonstrating 
things, research in logical argumentation aims to frame the system itself 
(Groat & Wang, 2002, pp. 92-93). 
 
The generation of original knowledge through research in this thesis is achieved 
primarily through this approach, and can be classified under the research strategy of 
‘logical systems’ as defined by Swaffield (Deming & Swaffield, 2011). In this context 
of logical argumentation, the thesis further incorporates qualitative as well as 
quantitative and descriptive methods, and the triangulation methodology.  
 
Using the concept of Citizen Science, the qualitative aspect of this methodology records 
perceptions and knowledge of local people in coastal communities and of Aboriginal 
people of Victoria, not previously explored. Through structured focused group 
workshops, opinions and local knowledge relating to design and adaptation options of 
these settlements were tested. One-on-one interviews with Elders of the Wathaurong 
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(Wadawurrung)12 people in Victoria explored the knowledge of past climate change 
issues, Dreaming Stories and Sea Country, as well as their views on connection with 
nature and wholeness.  
 
The quantitative aspect of this methodology examines the findings of existing 
knowledge and research. Data is collected and synthesized from the critical literature 
review, from visual and landscape attributes of the study area, as well as from 
information on climate change in the study area. Further, the data and results of the 
literature review are categorized in a pattern language for input into the proposed 
regenerative-adaptive design-based model for testing and verification of the hypothesis. 
 
The descriptive aspect of this methodology draws on the findings of both the 
quantitative and qualitative research. This allows for creative exploration in the visual 
aspects of this study. The phenomena of form, structure, activity, and change over a 
period of time, in relation to the built and natural environment, are used in the context 
of the proposed regenerative-adaptive design theory, and tested in the regenerative-
adaptive design-based model.  
 
To frame the approach as described above, the research needed to be placed in a 
coherent system of order. The reasoning of the logic argumentation13 approach, as 
argued by Groat and Wang, then:  
 … can be provisionally defined as making sense of some aspect of the 
cosmos in a systematically rational manner. The human mind often 
encounters a seemingly disparate group of factors or phenomena that it 
somehow senses to be interconnected into an explanatory system. Once this 
system is framed, it gives clarity to those disparate elements under a general 
heading… and the aim of logical argumentation is to frame logical 
                                                 
12 During the course of this research project, the legal protocols as to Indigenous engagement for the study region, 
within the Wadawurrung Country, changed. In essence, the Wathaurong Aboriginal Cooperative, whom initial 
consultations were entertained with, agreed to shift all matters pertaining to cultural heritage engagement for the 
Wadawurrung peoples on 27 May 2014, as enabled under the (Victorian) Aboriginal Heritage Act 2006 via the 
‘Recognised Aboriginal Party' clauses, to the Wadawurrung (Wathaurung Aboriginal Corporation) which is now the 
legal spokesperson for the Wadawurrung community and in particular custodianship of their cultural heritage in their 
Country (City of Greater Geelong, 2014, p. 6). For the purposes of narrative consistency the recent term 
'Wadawurrung' in lieu of 'Wathaurong' has been adopted through this thesis (City of Greater Geelong, 2014). 
13 Logic argumentation originates from Aristotle’s Logic. The works of Aristotle was put together in a grouping 
under the Organon (Slomkowski, 1997). Logical argumentation approaches evolved from the late Sixties, and new 
descriptions of argumentation techniques are now used in logical argumentation research processes. Logic 
argumentation underpins many researches, and it is defined as “a course of reasoning aimed at demonstrating a truth 
or falsehood, the methodical process of reasoning” (McCutcheon, 1995).  
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conceptual systems that …interconnect previously unknown or 
unappreciated factors in relevant ways (Groat & Wang, 2002, pp. 301-302). 
 
The component elements of the logical system are based on logical relationships, ideas 
or elements that perform together at a higher level, such as in an organism, the 
landscape, buildings, architecture or a language. In ecology, a system needs to be 
understood as the interplay of scales (Van der Ryn & Cowan, 1996). This can only be 
possible if the particular system is understood as a ‘whole’, part of an event in a scale of 
order of higher and lower scales (Deming & Swaffield, 2011, p. 225).  
 
When establishing a logical argumentation project, the project is often positioned within 
a larger ‘transcendental venue’, such as ‘nature’ (Groat & Wang, 2002, p. 303). This 
research acknowledges ‘nature’ as a system or model that works efficiently within the 
limitations and functions of the whole, in such a way that it is useful to learn from 
nature. The ontological14 reasoning of this research is that humans live within nature 
and are part of it, not above it, forming a whole with all ecosystems. As such we must 
not degrade the environment, but regenerate and through co-evolution adapt with the 
changes in climate and the environment. This philosophical stance is evident throughout 
this thesis.  
 
Recognizing this philosophical stance, the analogy of the logic argumentation approach 
is taken one step further, where the logic system indicates both a means and an end for 
this research. It is thus an approach that generates and articulates rules, or codes, as well 
as a repository of lessons learned from the analysed relative theories (Deming & 
Swaffield, 2011). This is in essence a Generative process, and the thesis is structured 
accordingly, aligning the research approach with the principles discovered in the 
literature by Alexander on morphological sequences, patterns and the generative 
code15. The consideration of rules and codes highlights the role of decision-making and 
creation of decision trees in shaping a model. The purpose of decision models is to 
suggest the best possible answer to a given set of problems. This is evident in the work 
of Alexander, where order and structure was crucial in the creation of The Pattern 
Language. The proposed Regenerative-Adaptive Design Theory in this thesis includes 
                                                 
14 Le Clerk (1692) defined ontological as “the metaphysical science that deals with the nature of being, a systematic 
account of existence” (cited in Robinson & Bauer, 2011, p.4)  
15 The Generative process, the development of morphological sequences, patterns and the generative code developed 
by Christopher Alexander is further explored in Section 3.8. 
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such a decision model, and is called the Regenerative-Adaptive Design Model (refer to 
Section 4.4).  
2.3 Research Framework 
Based on the above discussions, the logical argumentation approach implies that the 
thesis possesses the following qualities: broad systemic applicability, paradigmatic 
innovation, and testability (Groat & Wang, 2002, pp. 308-311). This thesis thus follows 
a generative process and addresses the requirements of these qualities. The overall 
framework in which this thesis is situated is shown in Figure 1.  
 
Figure 1: Overall Research Framework (Source: Author) 
 
The structure of the thesis (thesis outline) is described below in Section 2.4. 
Furthermore, as contested in the logical argumentation methodology, the overall 
approach adopted for this research is indicated in the conceptual framework shown in 
Figure 2.  
 
Figure 2: Conceptual framework for the thesis generation (Source: Author) 
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2.4 Thesis Outline 
This thesis analyses existing methods and theory, consequently proposing a new 
regenerative-adaptive design theory that includes a theoretical model of application 
(Paradigmatic innovation), and tests the theoretical model in a specific geographical 
coastal location (testability)16. Based on the generative approach, the composition of the 
thesis provides a roadmap from the initial framing of the problem to conclusion. The 
structure of the literature review follows ‘themes’ (as descriptors to the journey of the 
literature investigation) that inform the development of the proposed theory and model, 
as indicated in Figure 3. Eventually the theory and model are tested and the results 
confirmed with findings and recommendations. 
 
Figure 3: Overall Guiding Themes of the Literature Review (Source: Author) 
2.4.1 Structure of the Thesis 
This thesis consists of eight Chapters and ten Appendixes supported by additional 
footnotes and a bibliography of cited references. The main temporal sequence of the 
research, as shown in Figure 2, has been embedded in the structure of the thesis. This is 
also reflected in the Table of Contents. It has been structured this way because it 
provides a narrative of the development of the thesis, which in turn reflects the author’s 
learning experience and path of discovery that are considered integral to the findings 
and conclusions of this research. The structure of the thesis is as follows: 
 
x Chapter 1: Introduction and Background to Research - presents an introduction 
to the research and documents the background, scope, and rationale of the thesis, 
as well as its aim and objectives.  
x Chapter 2: Research Methodology - presents the research methodology, 
establishes the seven themes for the research, describes the research framework 
and approach, identifies the research question, and concludes with the 
limitations and structure of the thesis. 
                                                 
16 The three qualities of logical argumentation are followed: broad systemic applicability, paradigmatic innovation, 
and testability (Groat & Wang, 2002, pp. 308-311). 
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x Chapter 3: Literature Review - presents the literature review of the thesis 
structured according to the 7 themes, which form the building blocks for the 
generation of the proposed theory and model presented in Chapter 4.  
x Chapter 4: Theoretical Development - presents the formulation of the proposed 
regenerative-adaptive design theory, and explores theories of planning and 
design, as well as methods of adaptation practice. Chapter 4 concludes by using 
the fundamental principles of the proposed theory to formulate the regenerative-
adaptive design-based model to be used and tested.  
x Chapter 5: Data Collection and Study Area - presents the study area chosen (the 
Great Ocean Road Coastal Region) and documents the local content, data, and 
coastal settlements identified for testing the model. It records the outputs from 
the focus group workshop of the selected sampling town of Anglesea. The 
chapter further explores the local Indigenous knowledge of the Wadawurrung 
people and its relevance to the thesis.  
x Chapter 6: Application - presents the outcomes of the application of the theory 
and model to potential future scenarios of climate change in the study area, and 
the application of the model to the town of Anglesea. The chapter further 
documents the process of using the proposed regenerative-adaptive design-based 
model and record the ‘notion of regenerative patterns’ equation. 
x Chapter 7: Findings - extends Chapter 6 and presents the discussion derived 
from the findings and the testing of the theory and model, as indicated in the 
previous chapters. 
x Chapter 8: Discussions and Conclusion - brings the thesis to a conclusion, 
essentially summarising the holistic regenerative-adaptive design-based model 
that encapsulates how coastal communities can better appreciate landscape 
change under future climate effects, and acknowledges the importance to adapt 
to patterns of change and to design with nature. Chapter 8 concludes with an 
assessment of the research findings in advancing current knowledge about 
regenerative-adaptive design and the adaptation practices for future 
environments. A program for future research is also presented in this chapter.  
 
2.5 Case Study Area 
The Great Ocean Road coastal region in the State of Victoria, Australia, was selected as 
the research study area. The Great Ocean Road coastal region stretches from Torquay in 
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the east to Peterborough in the west, just south of the town of Warrnambool (as 
indicated in Figure 4). The coastal towns along this coast provided a typical 
representation of small coastal towns that exists due to the natural values that are 
important for residents and that makes the area an attractive tourism destination.  The 
criteria for the selection of the six sampling towns were done due to the similar qualities 
and features of the towns in relation to: the identified risks to climate change impacts; 
growth patterns and pressures from tourism; town character; heritage and cultural 
values; landscape attributes; and indigenous cultural heritage of the area. 
 
Using the framework of the Regenerative Adaptive Design Model (RADM) as guidance 
for data collection of the six sampling towns (Data analysis contained in Appendix 9)17, 
the identification of many similarities in the coastal towns resulted in the selection of 
Anglesea (Sampling Town 5), as the case study town to be used for testing the theory 
and model. 
 
 
Figure 4: Case Study Area and Location of the Case Study Town Anglesea (Source: Author) 
                                                 
17 The data analysis of the six towns included the 4 stages of the RDAM process (see Section 5.2) and represent 
findings relating to the generative code, weighting of applicability, town values and attributes. As a result the town of 
Anglesea as a representative case study town included all the similarities of the six sampling towns.  
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2.6 Research Ethics Compliance 
The research embodied in this thesis has been subject to approval by the Deakin 
University Human Research Ethics Committee (DUHREC) dated 5 April 2013 to 5 
April 2017, code 2013-006, and includes interviews with Aboriginal Elders and 
representatives, interviews with various state and local government and catchment 
management and Great Ocean Road Coast Committee (GORCC) representatives, focus 
group design charrette workshops, and use of a www-based questionnaire and webpage 
to gather data, perceptions, and opinions. 
2.7 Research Limitations 
The assumptions embedded in scientific realism are questioned by postmodern 
philosophy; design as research also offers a different quality of measures than 
conventional research strategies, generating other advantages (Deming & Swaffield, 
2011, p. 246). Design and planning as research occurs through a participatory approach, 
and the researcher is inherently part of the process. In essence this limits our 
understanding of the subject matter to our time and place, and direct experiences. In this 
thesis there are three aspects to the limitations of this research: those imposed by the 
physical aspects of the research itself, those imposed by the context of the future, and 
those imposed by the knowledge limitations and biases of the author.  
2.7.1 Physical limitations 
Within the framework of physical limitations are those of the theory and science that 
this research considers, namely theory of design and planning, and specifically the 
theories that consider the interconnections between humans and natural environment. It 
is acknowledged that the context of regenerative and adaptive design/planning can be 
extended and influenced by social, psychological, economic and aesthetic implications 
of an approach to the architectural, planning and urban design of built environments. 
The potential relationships with evolutionary psychology, biophilia, biophilic design 
(Kellert et al., 2008; Wilson, 2006; Heerwagen & Orions, 2005) and the integration of 
non-human-dominated natural environments (‘wild nature’) are acknowledged as 
important and worthy of future research.  
 
It is important that the concepts proposed in this thesis are tested in a specific place and 
environment, and thus the geographical location chosen for testing the theoretical model 
is the Great Ocean Road Coastal Region, in Victoria, Australia. Specific towns along 
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this coast with specific characteristics are used as case studies. These towns were 
chosen to provide a practical context for the research, and although limited to their 
locations, it is believed that they represent landscape forms and coastal environments 
that are commonly encountered in regional coastal areas in Australia, as well as all over 
the world.   
2.7.2 Limitations related to future context  
While this research seeks to address the future scenarios of the state of the environment, 
many uncertainties remain. Numerous researchers have explored future climate change 
impacts on the built environment, the natural environment, as well as the response of 
ecosystems to these changes, but their findings are often based upon uncertain climate 
predictions and other drivers of change (Pedersen Zari, 2012; Hunt & Watkiss, 2011; 
Parmesan, 2006). Therefore, assumptions have been made as needed in order to 
progress the research, and are discussed as they occur. In relation to the context of 
potential future climate impacts on the coastal environment, certain scenarios have been 
put forward as hypothetical due to the uncertain accuracy of current climate models and 
predicted sea level increase.  
2.7.3 Knowledge and bias limitations 
In attempting to answer the questions relating to nature, ecosystems and aesthetics, it 
must be recognised that the author is not an ecologist, metaphysics scientist or an expert 
in philosophy. The analysis of these key components of the research is by necessity 
analysed through the lens of design and planning, more specific in the context of 
planning, architecture, urban design and landscape architecture. Therefore the author’s 
analysis is kept within the limits of his expertise and ability in design and planning 
practice. Whether the author has succeeded is for the reader to decide.  
 
It must be recognized that the personal biases of the author, derived from his culture, 
education and life experiences, need also to be considered to have the potential to 
impact the outcomes of this research. This may occur through influencing such elements 
as: the research method, how the research was conducted, the interpretation of the cited 
references and the interpretation of the thesis results. Chown (2007) states that there can 
be no such thing as total objectivity or absolute truth, and that quantum physics teaches 
us that what an “observer knows is inseparable from what the observer is” (Chown, 
2007, p. 63). The author has tried his best to be objective throughout the research.  
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Chapter 3 Literature Review 
As one finds ways to better understand the parts, so the whole to which they belong 
becomes better defined; in turn, this progressive clarity of the whole sheds additional 
light on the parts, which become yet more understandable and say more about the whole 
(Bortroft cited in Seamon, 2007, p. 54). 
 
3.1 Introduction  
The objective of the literature review is to establish existing knowledge and research 
performed in the applicable areas of this thesis topic. The literature review underpins 
the study, supporting the themes that form the development of this thesis. A further aim 
is to obtain a detailed understanding of the relevant themes within this study, and to 
connect the applicable knowledge in each theme for input into the development of the 
hypothesis, ultimately developing the regenerative-adaptive design theory and its model 
for design-based adaptation to climate change impacts. 
3.1.1 Structure of the literature review 
 
Figure 5: Diagram indicating the structure of the literature review (Source: Author) 
Similar to the overall structure of the thesis, the structure of the literature review is 
based on the generative approach, which provides a roadmap from the initial framing of 
the research questions to conclusions. The structure of the literature review follows 
‘themes’, which act as descriptors to the journey of the literature investigation; the latter 
consequently informs the development of the proposed theory and model. This chapter 
summarises the relevant findings from the extensive literature review in each theme, as 
well as discussing key conclusions.  
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3.2 Climate Change Impacts, Adaptation and Resilience 
Climate change and the degradation of our ecosystems is a challenge for the human 
race, and is at an unprecedented scale never imagined before. Climate change will have 
many important and possible severe impacts upon human society as well as ecological 
systems (Staudinger et al., 2013; IPCC, 2013; IPCC SREX, 2012; Robertson, 2006; 
Alley et al., 2003). Because these impacts are numerous in scope, they are spatial, 
diverse and temporal in scale (Kenny, Warrick, Mitchell, Mullan & Salinger, 1995). 
This is indeed a complex, global issue. A thorough examination of all theses issues, 
risks and the related consequences is beyond the scope of this thesis. However, methods 
are needed that can offer possible resilience strategies for our communities and a secure 
future as human species amongst other species and the natural environment. These 
possibilities cannot be solved through only one solution. Nevertheless, the author does 
propose potential strategies that employ design and planning mediums for the built 
environment that consider the interconnectedness of ecological and human systems, 
which could be one of such a set of solutions.  
3.2.1 Built environment’s impact on the climate 
The built environment constitutes only 2.8% of the global land area of the earth (Ruth & 
Coelho, 2007, p. 207). This area hosts the majority of human social, cultural and 
economic life, and more than half of the world’s population lives in urban environments 
in and around cities (United Nations, 2007). The UN estimates that in the next thirty 
years the current 3.5 billion city dwellers will nearly double (UN Habitat, 2013). The 
world is urbanizing quickly and under the business-as-usual scenario, it is likely that 
more than 70% of the world’s population will live in cities by 2050; a scenario where 
greenhouse gas emissions will increase dramatically (Angel, Sheppard & Civco, 2005). 
This contribution to greenhouse gas (GHG) emissions is adding to the discourse about 
climate change, and to the impacts on climate. Therefore, the building sector in 
Australia significantly impacts upon biodiversity loss, ecosystem degradation, and 
suburban sprawl. For this same reason the built environment in Australia is at high risk 
due to impacts of climate change. 
3.2.2 Impacts of climate change on the built environment 
The impacts of climate change upon the built environment are many and varied; these 
impacts are both direct and indirect. They vary greatly depending upon the location and 
local quality of the existing built environment. Climate change poses serious threats to 
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urban infrastructure, quality of life, and entire urban systems, especially settlements and 
cities that are located next to the coast (Hoornweg et al., 2010). In Australia 86% of the 
population lives in coastal zones, which is not surprisingly, as two thirds of the 
Australian continent is classified as arid. Up to 35% of buildings in the Australian 
coastal zone are at risk of inundation while many items of significant community 
infrastructure are also situated in vulnerable locations (DCC, 2009).  
 
One very difficult issue, and one that is rarely mentioned in the literature, is the 
possibility that the built environment in these low-lying areas will be abandoned due to 
relocation of people threatened by inundation and flooding. This would represent one of 
the largest losses of value in land and infrastructure and the largest transfer of economic 
wealth in human history. What will happen with the buildings and infrastructure left 
behind? This represents an enormous economic as well as an environmental challenge, 
if the derelict built environment is left to its own devices. Tensions are likely to grow as 
specific landowners and residents demand increasingly costly infrastructure 
construction while others push for cheaper shifts in habitation (Hoornweg et al., 2010). 
The complexity of solving future retreat and settlement issues will provide challenges. 
This is especially so when considering that ecological systems and natural environments 
are dependent on and located next to settlements. This provides an opportunity to 
reconsider current contemporary planning and design methods for urban development, 
and acknowledge the need to design and plan with nature, acknowledging the 
importance of ecological systems as an integral part of our human species’ future on 
this planet.  
3.2.3 Climate change and ecology 
Climate change alone is not the most serious environmental issue facing cities and the 
built environment today. The bigger issues include biodiversity loss and the degradation 
of ecosystems, escalating nitrogen pollution exceeding planetary limits, and population 
growth in cities resulting in increased poverty (Hoornweg et al., 2010). However, 
climate change is a global issue, and the way our cities and built environment use 
resources in the ecological systems is an inherent part of the anthropogenic contribution 
to a global changing climate. As demonstrated in Figure 6, Rockstrom et al. (2009) 
identify the resource use boundaries that can keep the earth’s systems stable. In their 
‘planetary boundaries’ model, three systems have already exceeded their stable state; 
these include the rate of biodiversity loss, climate change, and the human interference 
with the nitrogen cycle (Rockstrom et al., 2009). 
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Figure 6: Planetary Systems Boundaries Model (Source: Rockstrom et al., 2009) 
The ‘planetary boundaries’ model tries to identify an earth-system process and 
associated thresholds that, if exceeded and crossed, could generate unparalleled 
environmental impacts and change. Rockstrom et al. (2009) have identified nine 
processes that they believe are necessary to define the planetary boundaries of 
sustaining the earth’s systems, as indicated in Figure 7. In the context of this thesis, the 
fragility of these integrated and interconnected systems strengthens the argument for a 
‘whole systems approach’ and integrated theory for the design and planning of our built 
environments that takes into account the impacts of a changing climate.  
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Figure 7: Planetary Boundaries for Earth System Processes (Source: Rockstrom et al., 2009)  
3.2.4 Climate change and the Victorian coast 
Climate change in Victoria is unlikely to cause new coastal hazards, but at many 
locations it will make existing hazards worse. Sea level rise is considered to be the 
biggest threat to the Victorian coast, resulting in increased rates of coastal erosion, more 
extensive and frequent coastal flooding, increased intrusion of seawater into estuaries 
and coastal aquifers, changing water quality, changing groundwater characteristics and 
sedimentation, and increased seawater temperatures that may affect ecosystems (DSE, 
2012, p. 39). The exposure of key natural and built assets along the Victorian coast, 
mostly the sandy areas, bays and inlets, makes them vulnerable to permanent and 
temporary inundation, including coastal recession. The Surf Coastal Climate Change 
Vulnerability and Adaptation Project (GORCC, 2012) report identified that 
significantly increased numbers of assets are located in areas that could be affected by 
coastal recession when allowing for 100m of recession for each metre of sea level rise 
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in susceptible areas, as per the Bruun rule (GORCC, 2012). The risk areas identified 
were based upon sea level scenarios between 0.2m and 0.8m. Taking into account sea 
rise levels of up to 1.9m the risks will increase (DCC, 2009) and assets vulnerable to 
inundation and coastal recession are more significant along the Great Ocean Road coast. 
These risks are of a major concern, and the primary method employed to deal with these 
issues is through climate change adaptation planning. 
 
3.2.5 Climate change adaptation and resilience  
Adaptation refers to “adjustments in social, environmental and economic systems in 
response to actual or expected climatic stimuli and the effects or impacts” (McCarthy, 
2001). Adaptation involves changes in processes, practices, and structures “to moderate 
potential damages or benefits associated with climate change” (Smit, 2003). In the 
context of climate change, several definitions of adaptation are found in climate change 
literature, as per the following example: 
Adaptation is the process of adjustment to actual or expected climate and its 
effects. In human systems, adaptation seeks to moderate harm or exploit 
beneficial opportunities. In natural systems, human intervention may 
facilitate adjustment to expected climate and its effects (IPCC, 2014b, p. 
40). 
 
Adaptation to climate change necessarily includes the adaptation to variability. 
Variability requires that adaptation include both the process of adapting as well as the 
condition being adapted to. Variability is evident in autonomous and spontaneous 
adaptation. It is argued that human and natural systems will, to some extent, adapt 
autonomously and that planned adaptation can supplement autonomous adaptation. 
However, “options and incentives are greater for adaptation of human systems than for 
adaptation to protect natural systems” (IPCC, 2001, pp. 6-8). In unmanaged natural 
systems, adaptation is reactive and is the means by which species and communities 
respond to changed conditions. In consideration of predicted accelerated climate 
changes, it is a recognised concern that many species will not be able to adapt to fast-
changing environments (IPCC SREX, 2012). Planned adaptation within managed 
ecosystems could be a possible solution for the changing future. The patterns of nature 
need to be considered in any process, implemented or managed by humans, so to 
achieve sustainable outcomes. Unfortunately this is not the case in the current practice 
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of climate change risk assessments and adaption planning. The predominant approach 
for planned adaption is risk management adaptation.  
 
Planned anticipatory adaptation based on the risk management approach is aimed at 
reducing a system’s vulnerability by diminishing risk or improving adaptive capacity. 
Numerous reasons have been given for pursuing planned adaptation, and it can yield 
benefits regardless of the uncertainty and nature of climate change (Ali, 1999). Planned 
adaptation initiatives are regarded not as a substitute to the mitigation of climate 
change, but as a necessary strategy to manage its impacts. Risk assessment and adaption 
planning is best undertaken as a participative exercise that engages the community and 
draws on their knowledge of the ‘system’ (human systems) under consideration. Risk is 
defined as “the effect of uncertainty on objectives” (AGO, 2006). Thus risk frameworks 
are developed to support planning and decision-making in the context of such 
uncertainty and the objectives to be achieved. Given the long-term nature of climate 
change and the considerable uncertainty about the timing and severity of some potential 
impacts, it is important that maladaptation does not occur, and actions are taken to avoid 
over or under responses to adaptation (GORCC, 2012). This is known as the 
precautionary approach to climate change adaptation (IPCC, 2007a). 
 
Unfortunately human adaptation considerations, including the use of the precautionary 
approach, are self-centred, and adaptation or mitigation considerations are framed and 
structured for human benefit only (Berke, 1995; Munasinghe, 2000; Campbell et al., 
2009). A holistic integrated adaptation discourse, where ecosystems and human systems 
are in equilibrium, needs to be addressed. 
 
As argued by John Tillman Lyle in Design for Human Ecosystems (1985), we as 
humans are an inherent part of these ecological systems, and can enhance or destroy 
them (Lyle, 1991, 1985). Recognizing Lyle’s argument, it is then important for humans 
as part of the ecological system to align our design and planning decisions with the 
inherent qualities of the natural system we belong to. In this alignment, to achieve 
persistence is to regenerate, and to be adaptable is to constantly acknowledge change 
and amend our built environment in parallel with the changing natural environment. 
This theory of ecological design is further explored in Section 3.7, and patterns of 
regenerative-adaptive considerations emerge as the author generates the hypothesis 
through this literature analysis.  
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3.3 The Coastal Settlements and Coastal Zone 
Humans have an affinity with the coast and the sea. This is not surprising because the 
coastal zone18 provides many resources for human use, including economic benefits 
deriving from access to ocean navigation, coastal ports at river mouths, fisheries, 
tourism and recreation. Historically settlements have been established around these 
resources, and are scattered along coastlines worldwide. Considering this phenomenon 
through the lens of landscape architecture and planning, it is the beauty and visual 
attributes of coastal areas that attract humans, resulting in more and more people 
settling on the coast. As population density and economic activity in the coastal zone 
increases, pressure on coastal ecosystems equally increases. This human-coastal 
interface sounds simplistic, but in fact it is an interface that is a complex social-
ecological system characterized by natural ecological processes and human-induced 
changes (Kittinger & Ayers, 2010). The cumulative impacts from human activities have 
made coastal ecosystems among the most transformed and degraded environments in 
the world (Halpern et al., 2008; Lotze et al., 2006). From a human built environment 
perspective, environmental degradation increases the vulnerability of coastal 
community settlements and threatens the supporting ecosystems and goods, services 
and values depended upon by coastal communities (Adger & Kelly, 2006; Cinner & 
McClanaham, 2006). 
 
3.3.1 Coastal settlements and the coast 
More than 60% of the world’s population live within 150km of coastlines, with 
increasingly dense populated settlements on just under 10% of the earth’s land surface 
(Nicholls & Small, 2002). It is predicted by 2020 that more than 75% of the world’s 
population will be living on or near the coast (Green, 2010; United Nations, 2002). In 
Australia over 20 million people live within 50km of the sea, and 20% of the population 
live in smaller coastal towns located right on the coast (Green, 2010). Rapid urban 
expansion in coastal settlements due to ‘life style migration’ impacts negatively upon 
coastal amenities. The coast is under stress, with the growth of coastal settlements 
occurring in a sprawling linear fashion. This pattern is resulting in devastating effects 
                                                 
18 The Coastal Zone is defined as the interface where the land meets the ocean, encompassing shoreline environments 
as well as adjacent coastal waters. Its components can include river deltas, coastal plains, wetlands, beaches and 
dunes, reefs, mangrove forests, lagoons, other coastal features (World Bank, 1996). For the purpose of this study the 
coastal zone includes the features of the previous definition as well as the coastal hinterland, areas of land directly 
influenced by the sea or directly influencing the coastline, and with critical impacts of the foreshore and near shore 
environment (VCC - VCS 2013), and private and pubic land with built environment systems that engage and impact 
on the coastal environment.  
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upon the natural coastal environment including biodiversity and habitat loss, 
degradation of water quality in coastal waters, damage to wetlands, coastal erosion, loss 
of Indigenous vegetation, introduction of pest animals and plants, and loss of cultural 
heritage (VCC, 2008; DSE, 2004). 
3.3.2 The nature of coastal settlements  
Globally, regional coastal settlements are similar in context and attributes. Generally, 
settlements were established due to local resources available such as fishing, timber, 
and fertile land close to the river inlets. In the state of Victoria, early ship voyages along 
the coast resulted in the establishment of settlements because of the access to the Otway 
forests and fishing waters, as well as to the coastal plains for small-scale agriculture.  
 
Coastal settlements differ in size and typology as well as character, and various factors 
influence the shaping of these towns. Researchers at the University of Sydney have 
identified a broad typology of coastal communities in Australia comprising five ideal 
types (Gurran, Norman, & Hamin, 2008; Gurran, 2005). In the study area, the Great 
Ocean Road region, the coastal town typology ‘Coastal Hamlets’ is unique in that they 
are within three hours from the capital city of Melbourne, but their ‘remoteness’ due to 
the topography and natural environment of the Otway Ranges results in small 
populations of around 1,500 to 3,000 permanent residents. Residents that migrate to 
these towns are attracted to the natural beauty of the coast, as well as the character of 
the towns and their ‘sense of place’ experience. The visual attributes of the coast and its 
natural habitat are a very important aspect in the psychosocial positive experience of 
humans. High visual and natural attributes of the coast are always in a transition stage, 
and the biophysical characteristics of the coastal zone are the foundation layer of 
patterns that influence the connection of humans to their natural environment. For 
centuries these biophysical characteristics have influenced society’s decisions as to 
where to establish human settlements along the coast. This phenomenon is further 
supported by the data collected in this study from the Adaptation by Design (AbD) 
community focus group workshop of the town of Anglesea (reported in Chapter 5), 
which highlight the importance of ‘sense of place’ to the town’s future resilience and 
sustainability. 
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3.3.3 Settlement character in the coastal zone 
In general terms most coastal towns have a ‘sense of place’, and most settlements along 
the coast are generally referred to as having ‘a lot of character’. The degree to which a 
place is said to have ‘a lot of character’ is mostly associated with the distinctiveness of 
the environmental, cultural and social features that distinguish it from another (Green, 
2010). The uniqueness of a place usually is the result of the organic growth of a 
settlement; these qualities are mostly visible within old established coastal towns. 
Recent developments and new ‘Greenfield developments’ lack distinctiveness and 
uniqueness of place. They are perceived as ‘faceless’ places, which could be anywhere 
in Australia and yet nowhere (Hough, 1990). New land developments often are referred 
to as not having ‘soul’, and lacking a sense of ‘wholeness’. Alexander has explored this 
phenomenon of ‘wholeness’ in architecture and settlement planning, and proposed in 
his Pattern Language and Generative Code hypothesis. This states that the inherent 
patterns of the landscape (the morphological growth of a place that provides it with life) 
give it character and a sense of place, resulting in wholeness only when the 
development and design of the built form are integrated and connected with nature 
(Alexander, 2006). Similarly, Green concludes that the place character of Victorian 
coastal towns is somehow unique, different, unusual, special and rare given their 
locality and engagement with the natural environment (Green, 2010).  
 
According to Green (2010) all places in the built environment as well as in the natural 
environment possess character. Some places are considered to have recognizable 
qualities and have a unique character, and these are often referred to as having a ‘sense 
of place’. Sense of place is a term that developed from the term genius loci, a term 
initially used to describe the appreciation of landscapes (Jiven & Larkham, 2003). 
Genius loci evolved into describing the quality of places, and in modern times has 
evolved into ‘Sense of Place’, which has been well described by landscape author J.B. 
Jackson: 
‘Sense of Place’ is a much used expression, chiefly by architects but taken 
over by urban planners and interior decorators and the promoters of 
condominiums, so that now it means very little. It is an awkward and 
ambiguous translation of the Latin term genius loci. In classical times it 
means not so much the place itself as the guardian divinity of that place. ... 
in the eighteenth century the Latin phrase was usually translated as ‘the 
genius of a place’, meaning its influence. ... We now use the current version 
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to describe the ‘atmosphere’ to a place, the quality of its environment. 
Nevertheless, we recognize that certain localities have an attraction which 
gives us a certain indefinable sense of well-being and which we want to 
return to, time and again (Jackson, 1994, p. 64). 
 
When Jackson refers to the ‘atmosphere’ of a place, he indicates that this 
acknowledgement of genius loci is also linked to and has become allied to place 
character (Jiven & Larkham, 2003). Place character – the spirit of a place – can be 
defined as the most important aspect that adds value to a place. This value is comprised 
of the things that people experience that are special, including their emotional 
attachment and response to physical objects (e.g. beaches, historical buildings, trees, 
and footpaths) and their influence. It is the visual attributes and their interplays of these 
objects and spaces that contributes to a sense of place and the uniqueness of place-
character, creating distinct local values in each coastal town (Roös & Jones, 2013).  
 
It can be argued that the principles of ‘living centres’ of a settlement (as defined by 
Alexander in the Nature of Order; Alexander, 2001-2005a, p. 80), which connect 
human built environments and nature together in a wholeness, add to the creation of 
place character and ‘sense of place’. The living structures within a neighbourhood are 
crafted over many years by local residents resulting in an unique character painted in 
the heritage and history of the place. This uniqueness is fundamental to the ongoing 
resilience of a place and results in the sustainable futures of the communities 
(Alexander, 2006). An important aspect of place-character is the heritage and cultural 
identity of place, shaped by the history of the settlement. In coastal towns it is this 
history that draws people to settle there, and results in increased numbers of overnight 
visits during holiday seasons. Heritage and history, culture as well as natural landscapes 
with its biophysical characteristics contribute to the appreciation of place (Roös, 2014a, 
p. 671). High visual and natural attributes of the coast are always in a transition stage, 
and the biophysical characteristics of the coastal zone are the foundation layer of 
patterns that influence the connection of humans to their natural environment. For 
centuries these biophysical characteristics have influenced society’s decisions as to 
where to establish human settlements along the coast.  
3.3.4 The Biophysical characteristics of the coast  
Biophysical characteristics of the coast differ around Australia. The Australian coast has 
four major coastal regions, each with their own geomorphology and climate 
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characteristics. The dynamic interactions of land and sea over time shaped the coastline 
as it is today, with over 10,000 sandy beaches that make up half of it, and the remainder 
comprising mostly rocky and cliff shorelines (CSIRO, 2009, p. 12). Most of the 
Victorian coast can be classified as a limestone rocky coastline, with sandy beaches 
mostly located at river inlets. The Calcareous beach sands are ‘perched’ on the 
Calcarenite ridges, a typical feature of the coast of the Great Ocean Road region as 
indicated in Figure 8. This geomorphological arrangement is key in identifying which 
areas of the Victorian coast are vulnerable to climate change impacts, as well as in 
determining the natural attributes that contribute to the characteristics and values of 
coastal settlements in these coastal zones.  
 
 
Figure 8: Coastal Features Great Ocean Road Region (Source: Author) 
The Victorian Coastal Hazard Guide (2012) identified the relative sensitivity of coastal 
landforms to changes in different climate drivers for open and re-entrant coastal areas. 
The Victorian Coastal Hazard Guide (2012) states that open coasts to the sea are 
characterised by being exposed to swells, are mainly rocky and sandy coasts, and that 
they are subject to high-energy erosion (DSE, 2012). The biophysical features of the 
Great Ocean Road Region coast are, in most parts, highly resistant to coastal erosion 
due to the geological formations (GORCC, 2012). However, the inlets, beaches, sand 
dunes and low-lying areas are susceptible to it. It is these areas that are more vulnerable 
to sea level rise, and they are in easily accessible areas where the concentrations of 
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human settlement are evident on the Great Ocean Road Region coast. To deal with these 
issues, coastal management and planning are applied.  
 
3.3.5 Coastal Management & Planning 
For many centuries humans have deliberately exploited the resources of the coast and 
modified its environment. Throughout the world ancient civilisations built sea walls and 
ports, diverted rivers, use coastal soils for agriculture, and exploited marine life (Kay & 
Alder, 2005). Activities to preserve coastal character and its ecological integrity in the 
timescale of human interventions to the coast are very recent – as early as the 1930s 
when the first protective coastal park was established under the auspices of ICM - 
Integrated Coastal Management (Wescott, 1988; Sorensen, 1997). Since then the 
concept of coastal management and planning has evolved, and now it is generally 
accepted that coastal resources can only be effectively evaluated and managed in the 
context of a total ecosystem associated with human cultural and social environments 
(Kay & Alder, 2005).  
 
Unfortunately this is not always the case. In the state of Victoria, Australia, the 
decision-making and authority for approvals in the environmental scenario (where 
developments transverse public and private land) is a major problem in terms of 
effective implementation. Macintosh (2012) concludes in Coastal adaptation planning: 
A case study on Victoria, Australia that  
the Victorian framework is based on an awkward distribution of powers and 
responsibilities. It provides broad principles that are intended to guide decision- 
making by planning and responsible authorities, however it does not dictate 
outcomes and is vague about what is expected in the treatment of coastal issues 
(Macintosh, 2012, p. 6).  
 
Part of this problem is that the autonomy of local councils in the planning system is 
tightly constrained. This is due to the multiplicity of powers of other governmental 
bodies, such as the State Planning Minister, the Referral Authorities, the Victorian 
Coastal Council (including Regional Coastal Boards), and the Victorian Civil and 
Administrative Tribunal (VCAT). Another constraint to the implementation of this 
policy is that an urban/growth boundary is not set, and the continued movement towards 
and across this notional boundary into the natural landscape of coastal areas results in 
“coastal suburban sprawl” (Wescott, 1998; VCC, 2013). This is best demonstrated in 
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the town of Torquay with the approval of new greenfield developments on the edge of 
the urban boundary in the Spring Creek catchment19. Notwithstanding all the issues 
around policy, even with good intentions, the main problem of future sustainable 
developments minimising human impacts on the coastal environment has not been 
resolved.  
 
The literature in coastal management and coastal environmental planning also reveals 
that the relationships between social-ecological systems are fundamental, and the 
protection of significant environmental features are important (VCC, 2013, p. 29). The 
Victorian Coastal Strategy (2013) notes that development, recreation and tourism, and 
economic opportunities need to be restricted to activity and recreation nodes to take into 
account environmental considerations (VCC, 2013). Activity nodes include community 
recreation facilities and tourism activities, located within settlements that are adjacent to 
the activity centres identified in planning schemes, and include public and private land 
(VCC, 2013, p. 43). What is clearly lacking in this strategy is the understanding of the 
complex patterns of human-ecological systems that is important to inform efforts to 
manage and plan the interface between these human and environmental systems towards 
a sustainable future. Findings further conclude that the deep connectivity of human 
systems with nature is not evident in the discourse of coastal management, and the 
establishment, recognition and conserving of place character needs to include a deeper 
understanding of ‘wholeness’. This would provide a connection with the coastal 
environment that could result in resilience for the future of both humans and nature 
under a future changed climate. 
 
This understanding of the ‘wholeness’ of connectivity with the coastal environment is 
very important in social-ecological management. While it is lacking in current Western 
systems practice, it is very prominent in Aboriginal belief systems, cultural heritage, 
and values. Understanding of Indigenous knowledge about Country and Sea Country is 
paramount in developing planning solutions for our settlements along the coast. For 
centuries, Australian Aboriginal people have been confronted with environmental, 
climate and annual seasonal weather variations, and they have withstood harsh 
ecological, climate and geological changes. They believe that these natural phenomena 
                                                 
19 The Planning Minister approved the rezoning of 240 hectares of agricultural land west of Torquay on the town 
boundary and declared Spring Creek as an ‘urban growth’ zone. This sparked fear from local residents and 
environmental groups condemned the result of sprawl, notwithstanding a structure plan that set previous town 
boundaries, and now ignored (The Age, 2014). Retrieved on 20 January 2015: 
http://www.theage.com.au/victoria/planning-minister-matthew-guy-sparks-sprawl-fears-as-torquay-land-is-rezoned-
20140320-355wx.html 
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of Country are integrally connected with their spiritual and physical wellbeing, and their 
survival. Indigenous knowledge and management of the coastal environment, living 
with nature, is further explored in the next section.  
3.4 Indigenous Knowledge 
According to Aboriginal belief, all life as it is today is part of one vast unchanging 
network of relationships, which can be traced back to the Great Ancestors of the 
Dreamtime (Veronica Brodie, Kaurna Elder, 1994, p. 4). 
 
The accumulated Australian Aboriginal knowledge on the environment and Indigenous 
systems is over fifty thousand years old (Prober et al., 2011). During these ancient times 
the hunter-gatherer initiated a consciousness of community. Cycles and centres defined 
space and time and this period saw the beginning of conscious design and the building 
of shelters and villages. The people of the land built their own environments through an 
interwoven fabric of long-standing cultural patterns that connected those of nature. 
Building of shelters and the establishment of temporary to semi-permanent settlements 
was part of everyday learning and a critically important aspect for survival (Van der 
Ryn, 2005, p. 137). In Aboriginal culture this form-making was closely linked to the 
cycles of weather, climate and natural phenomena. As Aboriginal Elder Aunty Veronica 
Brodie explains, life is part of one vast network of relationships, which can be traced 
back to original Aboriginal wisdom20 (Brodie, 1994). Knowledge of the environment 
was very deep, and consciousness was formulated on the context of wholeness. Van der 
Ryn refers to this stage of human development as ‘magical consciousness’, where oral 
language and the graphic image and symbol were at the heart of awareness. It can be 
argued that the circle and spiral were representative of natural phenomena and oneness 
with the larger whole, reflecting their state of equilibrium with nature (Van der Ryn, 
2005).  
 
In Notes on the Synthesis of Form, Alexander (1964, p. 48) notes that subsystems that 
operate independently to create form in oneness as part of the bigger whole are 
fundamental to the process of ‘unselfconscious cultures’21 in building their structures 
                                                 
20 Wisdom as expressed in Indigenous knowledge systems, the generation of knowledge starts with ‘stories’ as the 
base units of knowledge, proceeds to ‘knowledge’ that is a integration of the values and processes described in the 
stories; and then culminates in ‘wisdom’, an experiential distillation of the knowledge. This process can be viewed as 
cyclical, as ‘wisdom’ keepers in turn generate new ‘stories’ as a way of disseminating what they know (Smylie et al., 
2003). 
21 Christopher Alexander identifies the Traditional People (Indigenous people) as unselfconscious cultures, and the 
modern western people as self-conscious cultures. The distinction are made in the context of architecture and the built 
form, where the unselfconscious culture’s built form evolved due to functionality, use, and the direct connection to 
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and settlements. Patterns of tradition, myth and the use of materials are constant and 
link to the nature (environment) from where these materials are used. Indigenous 
cultures will only introduce change to their form-producing systems if there are 
powerful and obvious interventions to the existing stage of equilibrium, and these 
changes accommodate a prolonged adaptive process. Ancient cultures and traditions 
(the ‘unselfconscious cultures’) were in essence formulated on the basis of adaptation 
linked to a cyclical process.  
 
The aim of this section is thus to explore the role and values that Australian Aboriginal 
knowledge can bring to a regenerative-adaptive design, shedding light on the Aboriginal 
perspective on historical adaption practices and the potential of including their 
chronicles in a regenerative-adaptive model, and potentially providing answers for 
adaptation strategies. The review of literature on Aboriginal knowledge related to the 
coastal environment, investigating the relationship between weather patterns, the 
landscape and the sea, and how this knowledge was used to inform settlement and 
migration patterns, is recorded in Appendix 10. 
 
Indigenous readers should note that the content of this thesis might include names and 
images of deceased persons. Where possible, attempts have been made to obtain 
permission to include these images and names. Most of the material has been sourced 
from public domain publications. No offence is meant to any relatives of the deceased.  
 
3.4.1 Connection to Country 
Along the Australian coast, as well as in the harsh interior of this vast continent, for 
centuries Aboriginal people have been confronted with environmental, climate as well 
as annual seasonal weather variations. People living in settlements withstood harsh 
ecological, climate and geological changes; they believed that the natural phenomena of 
Country22 were integrally connected with their spiritual and physical wellbeing 
(Roberts, 1975b). Country is not only the physical landscape, but also the tangible and 
intangible; it includes everything in time and space, the before, the now and after, 
below, here, the above and beyond, the realms of both day and night (Johnson & Jones, 
2014). Changes in natural phenomena meant changes in a holistic context; changes to 
                                                                                                                                               
the natural environment, and on the other hand self-conscious culture’s built form evolved due to art, architecture and 
engineering, a trait that forces an egoistic view of the achievement of ‘self’ (Alexander, 1964). 
22 Country is a term used by the Aboriginal people of Australia, to refer to the land to which they belong, that consists 
of land, sky, waters, below and within, and the place of their dreaming (Smyth, 2004). 
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Country meant changes to Aboriginal people themselves. Many of these changes have 
been captured in the cultural traditions of the people and the knowledge that has been 
transferred from generation to generation through Dreaming stories. Dreaming stories 
recount the forming of the coastal landscape and Sea Country. The following example 
of one of these spiritual reflections of a Dreamtime story indicates the closeness to land 
and the importance of the changing environment. It relates the story of the creation of 
Punjil (also written Bundjil, Bungil, or Bunjil) and Pallian, and the interconnection of 
nature and people: 
Punjil is the maker of earth, trees, animals, man and woman. Punjil had a 
wife named Boi Boi, but he never saw her face. She bore him two children, 
one a son named Binbeal and the other a daughter named Kara-karook. To 
Binbeal is committed the sovereignty of the heaven and to Kara-karook the 
incidental occurrences on earth; while great Punjil stalks like a big 
gentleman in the clouds, on the earth, and always carrying a big sword. 
Pallian, brother of Punjil, made all seas, rivers, creeks and waters, also all 
the fish in the oceans, seas and rivers. He governs the waters, was always in 
the waters, walking, bathing, and going over the seas. One day when our 
ancestors awoke, Punjil, Pallian and Karakarook had gone up above. They 
had departed from Deen Maar, which remains sacred to our people to the 
present day (Thomas, 1989, p. 79).  
 
Additional to the spiritual connection to Country, Aboriginal people relied on their 
intimate knowledge of the environment, seasonal cycles and understanding of climatic 
events for ensuring an adequate food supply, including natural medicines and protective 
resources (O'Connor & Prober, 2010). This knowledge was recorded over long-term 
and short-term cycles. Long-term climate cycles were recorded in the two sequences; 
the Mudong, or life cycle that stretches for 12 years, and the Garuwanga, the Dreaming, 
a cycle that stretches between 12,000 to 20,000 years (Roös, 2014b; Kingsley, 2003).  
 
The shorter-term cycles of annual changes were recorded in a 6- to 8-season cycle 
during the year (refer to Appendix 10 for detail analysis of the 6-season calendars at 
various locations across Australia). One example of such a calendar is the recording of 
the Yawuru seasons. The Yawuru people of the Broome region state that they have 
cultural rules and responsibilities about how they look after the Country, animals and 
plants, and themselves. These rules align with their six seasons, and are very closely 
linked to the management and understanding of nature, as described by Mati Gilbert:  
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Marrul is after rain finish. Wirralburu is first southeast blow and the salmon 
start. Barrgana is proper cold time, when the gardgu tree is blooming. 
Wirlburu is coming hot. Laja is proper hot time. Man-gala is rain time, 
when we burn gunggara and bullock shit for mosquito. When the wattle 
flowers in Barrgana mean that the salmon and catfish are fat. When the 
wattle seeds, the mullet lay their eggs, and when the seeds open up, the eggs 
have hatched (Gilbert Mati, cited in Yawuru RNTBC, 2011, p. 81). 
 
The use of the land and its resources, as well as the migration of the Yawuru people and 
establishment of their settlements, followed a specific climate cycle pattern and aligned 
with the six seasons depicted in Figure 9.  
 
Figure 9: Illustration of the Yawuru six seasons (Source: (Yawuru RNTBC, 2011, p. 80) 
The six seasons of the Yawuru can be summarized as follows (Yawuru RNTBC, 2011, 
pp. 80-93): 
1 Man-gala Wet season, Strong winds / cyclones. December to March. 
2 Marrul Changing season. Little wind and rain. April to May.  
3 Wirralburu Cooling season. Strong winds no rain. May to June. 
4 Barrgana Cold season. Dry winds and dust storms. June to August.  
5 Wirlburu Warming season. Westerly winds. September to October.  
6 Laja Hot. Built up to wet season. Late September to November.  
 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 40 
In the selected study area for this thesis, the Great Ocean Road region of Victoria, the 
knowledge of the Wadawurrung people about the local environment is further explored 
and recorded in Chapter 5.  
 
3.5 Design and Planning Theory 
Glaciation, lava flow, reef, mountain range, rainforest, mallee, desert, 
river and lake, mangrove swamp. Coastal wallum, wildlife habitat, ancient 
cremation site, rock engraving, mimi figure, wandjina, quinkan, dreaming track, 
scarred tree, fish trap, landing point, contact site, primitive cottage, barrack. Penal 
settlement, church, custom house, bank building, poppet head, miner’s hovel, gold 
town, homestead, woolshed, shepherd’s hut, log gaol, silo, machine shop, bottle 
kiln, pub. Parliament, opera house, government domain, housing estate, company 
town, civic centre, public square, parkway, regional park, redevelopment project, 
new town (amended from Yencken 1981, in Freestone, 2010, p. 2) 
 
As an introduction in Urban Nation: Australia’s Planning Heritage (2010), Freestone 
used Yencken’s list of generic landscapes from the remnants of ancient glaciers to the 
Sydney Opera House as demonstrations of the rich history of Australia (Freestone, 
2010; Yencken, 1981). In the context of generative processes of design and planning, 
this list reflects the inherent patterns that we need to acknowledge in design and 
planning methods for creating our settlements and cities. It encompasses the spectrum 
of Aboriginal natural and cultural places, values and phenomena that collectively help 
define the distinctive character of places in Australia (Freestone, 2010). Planning and 
design has had a considerable impact upon the structure and evolution of settlements 
and urban cities worldwide and in Australia. Much of Australia has been planned by 
way of survey, plan and subdivision. Planning has had a complex evolution; the term 
means different things to different people, and this meaning has changed through 
history (Freestone, 2010). Planning evolved over time, from around the third 
millennium BC by Egyptian civilizations to recent modern urban planning movements. 
The ideology of planning in the 1800s to late 1900s evolved from a focus on social and 
political control (Gridiron town), to town and country planning (Garden city), to energy 
efficiency, land economy and networked cities (Compact city, Polycentric city), into the 
2000s, when the importance of liveable walkable communities, as well as affordability, 
compactness and solar access (New Urbanism, Ecologically sustainable development, 
Master planned community) have become key themes. Although there was some focus 
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in the 1970s upon environment-led design methods (Ecological planning), it seems that 
the need for looking after our natural environment was replaced by the urgent need to 
enable the rapid expansion of the cities of the twentieth century due to unprecedented 
population growth. The result was that planning movements focused on urban renewal 
and tried to grasp issues that increasing populations brought about due to city migration 
and internal growth.  
 
In this study, the concept of ‘planning’ is regarded as one of the components in a 
collective approach to the practice of design and planning of the built environment and 
its interconnectedness with nature, amongst the disciplines of architecture, urban design 
and landscape architecture. This thesis thus explores the history of planning and design 
of the built environment, more specifically theories that consider the inclusion, or 
protection of the natural environment. Work by McHarg established the foundations for 
ecological design in the context of landscape planning, through Design with Nature 
(1969), while Alexander establish a new perspective on the processes of architecture 
and planning in The Timeless Way of Building (1979), that eventually led to his famous, 
and also controversial A Pattern Language (1977). Subsequently A New Theory of 
Urban Design by Alexander, Neis, Anninou and King (1987) expressed renewed 
interest in urbanism and articulatedan understanding of generative processes as being a 
fundamental part of urban design. 
 
During this period other theorists emerged using ecology as a focus. An example is  
Soleri, who coined the term ‘Arcology’ (Architecture & Ecology) and who built 
Arcosanti in the desert (an ecology city designed to maximise human population and 
ecology interactions; Soleri, 1969). Naess expounded the term ‘Deep Ecology’ (Naess, 
1973), and Lovelock put forward the theory that the Earth is a self-regulated organism, 
a complex ecological system where everything within the earth and the biosphere is 
interconnected and evolving. Lovelock expressed this theory in Gaia: A new look at life 
on Earth (1979). This ‘interconnectedness’ has become instrumental in the works of 
landscape architect Lyle, who promoted the duality of ‘man and nature’ in Design for 
Human Ecosystems (1985). Additionally, he stressed the importance of regenerating our 
natural environment in Regenerative Design for Sustainable Development (Lyle, 1994).  
 
To establish a theory that considers the regeneration of the natural environment, as well 
as the adaptation needs to cope with a changing climate, investigations into established 
theories of ecology and design is needed. This research thus investigates theories and 
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practices of planning and design related to the ‘duality of man and nature’. These 
theories have a common thread, the consideration of the whole. The wholeness of 
spatial configuration is present in many natural occurring events, phenomena, and 
aspects of complex systems behaviour (Alexander, 2003). The theories of McHarg, Lyle 
and Alexander that specifically address the need for an integrated human and nature 
solution are further explored in the following sections.  
 
3.6 Design with Nature 
Matter, of this is the cosmos, sun, earth and life made. Sun, shine that we may live. 
Earth our home, oceans our ancient home. Atmosphere, protect and sustain us. 
Clouds, rain, rivers and streams, replenish us from the sea. Plants, live and breathe 
what we may breathe, eat and live. Animals, kin. Decomposers, reconstitute the 
wastes of life and death so that life may endure. Man, seek the path of benign 
planetary enzyme, aspire to be the worlds physician. Heal the earth and thyself 
(McHarg, 1992 [1969], p. vi). 
 
McHarg wrote the above prayer, after 20 years of thought, as an introduction to Design 
with Nature (1969). Planner Mumford commenced the introductory chapter to 
McHarg’s book stating that “there is still only a small shelf of books that deals with 
man’s relation to his environment as a whole”; Mumford expressed that this book was a 
notable edition to a handful of important texts, because it drew upon science, reflected 
upon ‘ecology’ and confirmed that human life is intertwined in the forces of nature; thus 
nature needs to be treated as an ally and friend (McHarg, 1969, vii). The dictum of 
Design with Nature not only changed design and planning disciplines, but also 
enormously influenced fields as diverse as engineering, geography, forestry, 
environmental ethics, ecology and even soil science (McHarg & Steiner, 2006). Design 
with Nature acknowledges that humans are as ecological as any other species. Like 
other species, humans are part of the whole web of life. The theory not only deals with 
‘man’s relation to his environment’ as a whole, but also with how ecology-based design 
can shape and change the future for both. A criticism of the Design with Nature theory 
is that it falls short of the broader, holistic interconnected and ‘cyclical’ ecology 
context. It focuses mostly on the context of patterns of land use and morphology 
applicable to the establishment of human settlements in a specific area or region. This is 
understandable due to the time and era in which the theory was developed, but indeed 
McHarg succeeds in instructing us to reintroduce nature, or ecology for that matter, into 
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the planning and design of the human built environment (Steiner, 2004; Swaffield, 
2002; Spirn, 2000; McHarg, 1969). The next step beyond McHarg’s ecological method 
is to consider regenerative design in the context of cyclical ecology, where regeneration 
is paramount. The following section looks at the theory of Regenerative Design, 
pioneered by landscape architect John Tillman Lyle.   
 
3.7 Regenerative Design, Ecology as Teacher 
In shaping the places where we live, we shape the patterns of our own behaviour. 
Over the past century or so, we have built into the landscape behaviour patterns 
that derive from attitudes about the nature of the earth and the human relationship 
with it that go back at least to the Renaissance. Expanded and driven by fossil fuels 
and exploding population, they are now not only outmoded but dangerous. For our 
culture to survive, for the human environment to become sustainable, we will have 
to change some of those patterns, which means, changing not only our behaviour 
but our environment. It is not just a matter of fine-tuning, not even a matter of 
overhaul. What is needed is redesign (Lyle, 1991, p. ix). 
 
Lyle’s words above prompt us to rethink and go beyond the way we perceive 
sustainability. Regenerative design theories emerged from earlier concepts of 
sustainable development. Sustainable design strives to minimise harm and be 
‘ecologically neutral’. In a sustainable system, lost ecological systems do not 
regenerate; conversely, in a regenerative system, they can ultimately ‘regenerate’ 
themselves back into existence. Lyle’s theory focuses on the ecological component of 
regenerative design, and concerns the community on a larger landscape scale. He 
contends that with respect to a given population, “the landscape must be designed for 
supporting on going supplies of energy and materials for habitat, daily living and 
economic activity” (Lyle, 1994). Accomplishing this regenerative state requires 
replacing the present linear system of material flow with cyclical flows at sources 
(Figure 10). A regenerative community or settlement provides for continuous 
replacement, through its own functional processes, of the energy and materials used in 
its operation (Lyle, 1991, 1985). Many of the mechanism and processes of regenerative 
design are inherently performed by nature (Cole, 2012a). These processes are adaptive 
and constantly replacing and adapting resources to create living structures.   
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Linear flows destructive to nature 
 
Cyclical flows regenerative to nature 
Figure 10: Diagram indicating linear flows destructive to nature, and cyclical flows regenerative to 
nature (Source: Lyle, 1994) 
Regenerative design relates to people, and seeks to develop approaches that support “the 
co-evolution of human and natural systems” so that both natural and social capital is 
supported (Cole, 2012a, p. 39). To achieve this balance requires the simultaneous 
consideration of cultural, social, economic and environmental aspirations. To do this, 
the ‘uniqueness of place’ needs to be understood and valued, and ideas about any 
changes in a locality need to be worked through with different people, representing 
different interests, over a period of time (Cole, 2012a, p. 40).  
 
The fundamentals of understanding ‘the uniqueness of place’ (the unique, multi-layered 
network of living systems within a specific geographic region that results from the 
complex interactions of the natural ecology and human culture), are described in Lyle’s 
(1992) article “Can floating seeds make deep forms?” Lyle asks landscape architects to 
think of creating form as floating seeds that disperse, lodge, and sometimes take root, 
resulting in shallow or deep forms. This reflects fundamentally the three basic modes of 
ecological order combined to create form. What a person visually experiences in the 
landscape is the direct expression of its structural, functional and locational order, as 
they exist in that particular moment in time (Swaffield, 2002, p. 188; Lyle, 1992). Lyle 
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further adds human settlements into the mix of ecological order, and calls fully 
integrated systems ‘human ecosystems’. An important aspect of ‘human ecosystems’ is 
to take into account when human settlements intervene in the existing ecological 
systems, i.e. to make sure processes are put into place to regenerate the resources used 
from nature. While McHarg’s ‘ecological method’ assists in identifying and mapping 
the ecological systems and land use patterns of a place, Lyle’s approach to regenerate 
the ecosystems for achieving future sustainability is a strong expression of a more 
adaptive design approach (Swaffield, 2002, p. 171), as expressed in Design for Human 
Ecosystems (1985). This design approach is based on a ‘chain of effects’ to identify the 
human impacts on the environment. To control the damage and minimise impacts, 
principles are applied to ‘control by design’ (Lyle, 1991, p. 13). This includes initiatives 
for regeneration that acknowledges the patterns of uses in the complex environmental 
system. This requires considering the wholeness of the system, even beyond its 
boundaries. Lyle proposed three organisational concepts in the shaping of ecosystems of 
a specific place. The first is scale, the relative size of the landscape in question with its 
connections to larger and smaller ecosystems. The second is the design process, the 
pattern of thought that will deal with this landscape scale. The third is the underlying 
order that binds the systems together and makes the total human ecosystem work (Lyle, 
1991, pp. 17-21). These three concepts form the fundamentals for regenerative design.  
 
Regenerative design as perceived by Lyle requires a change of our mental model: from 
the piecemeal, technological and mechanical approach to a model that better reflects the 
understanding how the universe actually works, as a whole. This shift helps to design 
and develop systems that actually take into account the whole system, resulting in an 
integrated worldview. Whole Systems and Living Systems Thinking takes the concept of 
sustainability into a thoughtful relationship with ‘life support’ systems (Reed, 2007, p. 
675). Concepts of regeneration such as Whole Systems and Living Systems Thinking, the 
Regenerative Development, Permaculture, and Regenesis begin with the notion that 
each place is dynamic with its own entity. It further acknowledges that the whole 
system needs to be included in an integrated regenerative design system, where humans 
participate as nature, contributing to the co-evolution of the whole system (Mang & 
Reed, 2012). 
 
Regenerative design brings with it challenges, and one aspect to consider is the 
changing environment. Kibert supports the strategy of ecological design as defined by 
Van der Ryn, whereby “any form of design that minimizes environmentally destructive 
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impacts by integrating itself with living processes’ but states that it needs to include ‘the 
effective adaptation to and integration with nature's processes” (Kibert, 2008, p. 34). 
Alexander et al. (1987) suggest that design and planning processes need four main 
characteristics to deal with this complexity, one of which is adaptation. Such 
characteristics are responsive to local conditions; they adapt to changing conditions, 
employ decentralized approaches, and are developed through the contribution and 
collaboration of many processes of bottom-up self-organization that follow patterns and 
certain generative rules (Alexander et al., 1987). To achieve regenerative outcomes that 
include the adaptive capacity, the need is there to identify the patterns of relationships 
between systems as clues to how systems and processes are sustained, self-organized, 
and how emerging adaptive outcomes are produced by these systems. The patterns have 
the potential to reveal the directionality, emergence and nature of the processes within 
the overall regenerative cycle (Gauthier, 2013; Michael & Meacham, 1998; Marvick & 
Murphy, 1998). Patterns should also reveal adaptability. Patterns provide a place-based 
understanding of integrated human and ecological systems, which can only be 
appreciated through exploring the nature of generation processes and their relationship 
to patterns and pattern languages. It is thus appropriate to investigate the notion of 
generative processes and generative design in the context of an overall pattern language 
approach, explored in the following section. 
 
3.8 The Generative Code, a Physical Order through Pattern 
Language 
If we hope to bring our towns and buildings back to life, we must begin to recreate 
our languages, in such a way that all of us can use them: with the patterns in them 
so intense, so full of life again, that what we make within these languages will, 
almost of its own accord, begin to sing. …. To work our way toward a shared and 
living language once again, we must first learn how to discover patterns which are 
deep, and capable of generating life (Alexander, 1977, pp. 245-246). 
 
In ecological design and planning, as well as in regenerative design, the consideration of 
‘the whole’ is important. If we are to shift from our current mechanical ‘set of parts’ 
thinking to a holistic integrated systems thinking, we must understand the nature of the 
change required. The foundation for the evolution of understanding, and thereby of the 
way we participate as part of nature, is through understanding the patterns of the whole. 
Wholeness thinking recognizes that the entirety is interconnected, and moves us beyond 
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mechanics into a world activated by complex interrelationships such as natural systems, 
human social systems, and the conscious forces behind their actions (Seamon, 2007). It 
is thus appropriate to introduce the concept of ‘wholeness’ as an introduction to this 
section.  
 
An introduction to wholeness is encapsulated in the work of physicist Henri Bortoft 
who argues that the whole cannot be explained through some analytical, sequential 
approach that put parts together as in a mechanical system (Bortroft, 1996; Stefanovic, 
1991). Instead, the whole can only be understood by analysing its parts through careful, 
intuitive and encounter thinking, feeling and perception. This means that there is a way 
to experience how the whole is present throughout its parts, so that the whole can be 
found. Bortroft explains:  
If a part is to be an arena in which the whole can be present, it cannot be any 
old thing. Parts are not bits and pieces, because a part is only a part if it is 
such that it can bear the whole. There is a useful ambivalence here: “to 
bear,” in the sense of “to pass through” and “to carry”; and “to bear” in the 
sense of “to suffer,” where this is taken in the sense of “to undergo.” By 
itself the part is nothing, not even a part, but the whole cannot be whole 
without the part. The part becomes significant itself through becoming a 
bearer of the whole (Bortroft, 1971, cited in Seamon, 2007, p. 3). 
 
Bortroft’s explanation of parts and the whole has a direct relationship to the works of 
Alexander. Throughout his life, the latter tried to find ways to understand wholeness by 
attempting to identify the parts, or the patterns that connect it all together (best shown in 
his works, including: A Pattern Language: Towns, Buildings, Construction, 1977; The 
Timeless Way of Building, 1979, and A New Theory of Urban Design, 1987). During the 
‘pattern language period’, Alexander and his colleagues tried to find the right parts by 
gathering examples of buildings and places that created a sense of order, identifying and 
explicating their underlying physical qualities, and identifying patterns that were 
constellations of the environment and human experience relationships (Grabow, 1983, 
p. 109). This section thus investigates the pattern language theory of Alexander, looking 
at the development of ‘generative codes’ from patterns and how these interact with the 
‘wholeness’, especially in consideration of the whole relating to the human and natural 
environment in the context of regenerative design and planning. Alexander (2001-2005) 
describes in detail the development of patterns, generative codes, living structures, 
morphological sequences and the 15 fundamental properties in the four volumes of The 
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Nature of Order: An Essay on the Art of Building and the Nature of the Universe (2001-
2005) in an effort to incorporate life-evoking geometry and design methods into a 
process of place-making that sustains environmental wellbeing. This essential body of 
literature can potentially assist in the development of a contemporary regenerative-
adaptive theory that is based on the principles of pattern language. 
 
In The Nature of Order (2001-2005) Alexander described the formula that leads to a 
liveable and sustainable built environment as a set of patterns, a system of explicit steps 
for creating living structures within the fabric of a place. These ‘generative codes’ are 
specific to the environment and a specific place, and can be found in nature through the 
process of morphogenesis. Alexander’s theory defines the word ‘generative’ as a 
process where there is always a sequence, an order, instructions that follow the rule of 
centres; the latter appear within the larger whole as distinct and noticeable parts 
(Alexander, 2005b). Alexander argues that generative codes are capable of driving the 
organic unfolding of a place in such a way that the people who live and work in that 
place have an opportunity to be sustainable and flourish personally, economically and 
ecologically. The theory further argues that by creating a ‘living structure’, this creates a 
place that is ‘alive’. Living structures like this are referred to places that have ‘soul’ and 
have got an inherent pattern language that is part of a generative process. The 
Generative Process explores the processes within the built environment at different 
levels of scale and in different modes, including environmental, physical, social, 
cultural and economic themes considering the urban design and planning needs. Neis et 
al. distinguish between three different generative processes within the overall pattern 
language approach (Neis, Brown, Gurr & Schmidt, 2012, pp. 4-5): 
1. Patterns and pattern languages are considered as the first kind of generative 
system or process. The applications of patterns started in the mid 1960’s and are 
still widely in use and extended into many fields of science; 
2. Morphogenetic sequences and the system of rules are considered the second 
kind of generative process. This process works within a dynamic system of 
organized rules and applied in a sequential manner. In the context of 
architecture, planning and urban design this has been described in the book A 
New Theory of Urban Design (Alexander et al., 1987); and 
3. The third kind of generative process is reflected in the ‘generative code’ (urban), 
which includes systems to design, develop, and build a coherent, living 
neighbourhood that is ‘alive’, sustainable, active and beautiful, and which 
unfolds through the people that live there. 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 49 
 
All three generative processes have their roots in the phenomenon of wholeness of a 
place, which proposes that the morphological growth of a place gives it character and 
allows the built environment to adapt to changes. This wholeness of a place is a result of 
the step-by-step ‘unfolding’ of the whole. To deal with the ‘unfolding’, Alexander 
identified 15 fundamental properties, whether the unfolding happens in microseconds 
or over millions of years (Alexander, 2001-2005b, p. 32). 
 
The fifteen fundamental properties of wholeness, also referred to as fifteen geometric 
properties, occur in nature as well as in buildings, places and situations that sustain the 
wholeness and life (Alexander, 2001-2005a, pp. 244-296).  
The 15 fundamental properties are: 
1. Levels of Scale 
2. Strong centres 
3. Boundaries 
4. Altering repetition 
5. Positive space 
6. Good shape 
7. Local symmetries 
 
8. Deep interlock & ambiguity 
9. Contrast 
10. Gradients 
11. Roughness 
12. Echoes 
13. Void 
14. Simplicity & inner calm 
15. Not separateness  
 
Incorporating the 15 fundamental properties, Neis et al. (2012) explain that the 
Generative code (an urban code), is a new process that is supposed to include all the 
information needed to actually design, develop and build a neighbourhood in a way that 
creates living neighbourhoods. This include not only a order in which the planning and 
building process must proceed, but it needs a coherent form and “… describes all the 
human interaction, practical and legal and procedural details, to get an actual living 
neighbourhood to appear on the ground as a result of interactions among the people who 
live and work there” (Neis et al., 2012, p. 5). According to Alexander and his 
colleagues, when generative codes are used in the process of designing and building a 
new neighbourhood or precinct, the following characteristics are visible (Alexander et 
al., 2005, p. 4): 
1. A more beautiful and coherent geometric form that is natural to the land;  
2. More probable successful integration and adaptation to plants, trees, animals, 
and land form - resulting in communities and built areas, which like traditional 
towns and villages, seem like part of nature;  
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3. Successful fine-tuning and deep adaptation;  
4. More successful integration with living process in the daily life of the 
inhabitants;  
5. Better fit with individual local needs of any given building, garden, space, or 
enclosure;  
6. Far greater likelihood that a genuine community will emerge in the new place;  
7. More uniqueness of each place, each street, each building, and each project;  
8. More profound linkage to sustainability and environmental objectives; and  
9. An easier path to the desired end state, as described above.  
 
That said, this generative code is complex and challenging, and warrants further 
investigation of the identified patterns; in fact, not all patterns provide inherent 
properties of the whole, especially in the context of an evolving and changing natural 
and built environment. The generative code tries to address this problem, and as 
critiqued by Neis, it seems that it is still in its initial stages of development. To become  
a method, it needs to be further tested and advanced (Neis et al., 2012, p. 6).  
 
The message in Alexander’s work is clear: the patterns of a healing kind of 
morphogenetic growth are already all around us. We can find them in the structures of 
nature, and in the processes that produce them. We can find patterns in the collective 
intelligence of traditional structures and Aboriginal knowledge, ready to be revived and 
regenerated, as part of the living structure of our collective future environment 
(Mehaffy, 2009b). 
 
The review of this section hence results in the formulation of the following questions: 
How can these principles of the pattern language, morphogenetic sequences, and the 
generative code be applied in the context of adaptation, regeneration and a changing 
environment? How can generative processes, in the context of regenerative and adaptive 
design, help to solve contemporary problems of the built and its connected natural 
environments? The formulation of the ‘notion of regenerative patterns’ equation by the 
author, as part of the proposed new Regenerative-Adaptive Design Theory and Model 
(Chapter 4), attempts to answer these questions, and thus provide a solution to this 
shortfall of the generative code.  
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 51 
3.9  Conclusion of Literature Review 
To begin this thesis, the rationale of the research identified the problems we face due to 
climate change, as well as identifying the vulnerability of coastal settlements. To be 
able to address this planetary issue, the following research question was formulated:  
What are the requirements for a regenerative-adaptive design-based model in 
establishing resilient coastal settlements in a future changed climate? 
The consequent development of the hypothesis proposed that for human settlements on 
the coast to be resilient against changes of climate impacts, the patterns of natural 
systems, how we connect within these patterns, and how we can use these patterns for 
adaptability must be understood. This resulted in establishing 7 themes for the literature 
review – in essence using a generative process that identified unfolding patterns in the 
literature research. This allowed for further critical observation of current practice and 
theory in relation to the 7 themes. The concept of wholeness is a re-occurring 
phenomenon throughout the literature review. ‘Wholeness’ is fundamental in the 
context of ecological design and planning, as well as in the design and planning of our 
built environments (McHarg, 1969; Lyle, 1994; Alexander, 2001-2005a), and it is the 
foundation of various understandings within the science.  
 
The longer-term history of human and landscape interaction, through investigating 
Aboriginal history, indicates that the deeper relationships that were evident in the 
cultures and daily activities of local Indigenous people are based on patterns 
interconnected with the larger ‘wholeness’ of the environment. These patterns include 
connection to nature, settlement patterns according to food sources and climatic 
changes, daily (up to yearly) activities influenced by the patterns of a six-season 
calendar, and social culture based on environmental ethics and beliefs. The question 
arises as to how this knowledge can be incorporated into the adaptation model. The 
inclusion of Aboriginal knowledge is further explored in Chapters 5 and 6.  
 
Further, in the light of the conclusions reached during the course of this literature 
review, it is noted that attempts are made to address the issues of ecological 
degradation, considerations of impacts of climate change, options to mitigate and adapt 
to the changing environment, and the planning and design methods developed to 
address the issues as well as to achieve better built environments. But most obvious 
from the literature review is that all attempts are handled in isolation from each other. It 
is proposed that the vital parts of ‘the whole’ be put together in an integrated theory, 
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where all the actors of human and environment can engage together in developing a 
sustainable future and be adaptive and resilient in a changing climate.  
 
It is clear that a rapid changing climate is bringing a new dimension to all current 
knowledge and thinking in the fields of ecology science, coastal management, planning 
and design, policy and governance, sustainability and settlement development. This 
thesis thus attempts to link the science of climate change adaptation with ecological 
design and its related practices. This research thus seeks to use regenerative design and 
pattern language principles to develop approaches to support the co-evolution of human 
and natural systems, applied to adaptation practice for climate change. To achieve this 
outcome a proposed theoretical model is formulated in the following chapter (Chapter 4, 
Theoretical Development). It is proposed that the theory include a holistic integrated 
design method, which incorporates the principles of regenerative design as well as an 
adaptive pattern language that attempts to re-establish our wholeness with nature, and 
considers the vulnerabilities of a changing landscape.  
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Chapter 4 Theoretical Development 
This is a fundamental view of the world. It says that when you build a thing you cannot 
merely build that thing in isolation, but you must also repair the world around it, and 
within it, so that the larger world at that one place becomes more coherent, and more 
whole; and the thing which you make takes its place in the web of nature, as you make 
it (Alexander, 1977, p. xiii). 
4.1 Introduction 
Undeniably, the identification of the nature of planning and design problems sets the 
foundation for what Alexander calls a ‘pattern language’ and potential methods of a 
generative process that can create sustainable form. Logical structures formed the order 
of the theories of McHarg (1969), Lyle (1994) and Alexander (1977, 2001-2005). As 
seen in the literature research, the rationale behind Alexander’s method is the use of 
logical order or logical structures, similar than what was used in the creation of form by 
unselfconscious cultures (Indigenous cultures; Alexander, 1964, p. 31). Further, we 
need to consider the issues of climate change adaptation, the establishment of 
sustainable communities and the achievement of resilience for both natural and human 
systems. This chapter explores the principles and the evolution of a Regenerative-
Adaptive Design Theory. The proposed theory informs a regenerative-adaptive design-
based model, which bring the various parts together from the literature review as a 
coherent whole, tested in application to the study area, and documented in Chapter 5.  
4.2 Regenerative-Adaptive Design 
In Chapter 3 consideration of the whole was identified as an important factor in the 
theories explored, and ‘wholeness’ as being fundamental to the ecological design and 
planning of our built environments. Alexander’s hypothesis of wholeness defines a 
generative process where there is always a sequence, an order, and a morphogenetic 
process that drives the organic unfolding of a place (Roös, 2014a; Alexander et al., 
2005, pp. 2-3). Linking to natural systems, this hypothesis of wholeness is also evident 
in both McHarg’s (1969) and Lyle’s arguments supporting a new living system, 
ecological worldview.  
 
The radical changes required for the earth to remain fit for human and other species’ 
habitation cannot happen without the transition from a ‘mechanical’ to an ‘ecological’ 
worldview (Du Plessis, 2009, 2012; Metzner, 1999; Elgin & LeDrew, 1997). Du Plessis 
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(2012) describes how the regenerative sustainability paradigm emerges from this 
transition, and takes hold as the new ecological systems worldview, which becomes 
embedded across fields of knowledge and across disciplines. Regenerative approaches 
started with descriptions, concepts and design theories such as Lyle’s Design for 
Human Ecosystems (1991, 1985), and Regenerative Design (1995), and through the 
adoption of this ecological worldview in the built environment professional practice, the 
worldview complex became accepted by various practitioners in the design fields of 
architecture, landscape architecture and (Kuhn, 1962; Sanford, 1992).  
 
Exploring a regenerative methodology as an example of how consciously a worldview 
shapes new practice in ecological design, Mang and Reed (2012) summarise a 
‘Regenerative Development and Design Methodology’ based on the experience and 
application of this methodology in the professional practice of architecture, planning 
and design. The premises of the regenerative development and design methodology 
involve the role of humans and nature, working together in a developmental process that 
improves the value of the whole, and work together to take integrated systems to the 
next level, setting a higher order for regeneration (Mang & Reed, 2012, p. 34). 
Represented in a three-tier model, this order has been organized in six specific concepts: 
regeneration, development and design, place, pattern literacy, story, and potential 
(Figure 11).  
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Figure 11: Three-tier model of the Regenerative Development and Design Methodology (Source: 
Mang & Reed, 2012) 
The regenerative design approach, which includes regenerative development, engages 
communities and practitioners in design teams in a dialogue to develop higher orders of 
aspirations of sustainability through understanding and problem-solving by storytelling. 
This shifts the focus of the problem to the context of the whole system. This process is 
an open dialogue, allowing the emerging understanding of a place that comes from the 
knowledge of the community. The approach includes three phases of generation: 
understanding conceptualising the relationship to place, design for harmony, and the co-
evolution of human and habitat to sustain its survival capacity (Mang & Reed, 2012, p. 
31).  
These concepts support the fundamental principles of the Regenerative Design aspect of 
the proposed Regenerative-Adaptive Design theory in this thesis, articulated in the next 
section.  
4.2.1 Regenerative Design Fundamentals 
Regenerative design is embedded in the acceptance of a new ecological worldview. 
According to Krone (1992), when actions and decisions by designers and planners are a 
result of consciously evaluating and expressing a solution based on their worldview 
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complex, they can “provide us a pattern for the ongoing evolution of ourselves” (Mang 
& Reed, 2012; Krone, 1992, pp. 3-4). The role of humans is thus important in the 
regenerative process; the status quo of green or eco-efficient design that minimises the 
impact on the environment is insufficient, and we as humans need to take our place as 
‘part of nature’ and not ‘above nature’. Taking it from this perspective, regenerative 
design means the reconnection of human activities and aspirations,  in line with the 
evolution of natural systems – essentially, the co-evolution of both. This implies 
shifting human development activities back into alignment with nature’s processes. It 
implies every human settlement arranging itself around its watershed capacity to 
support life (Mang & Reed, 2012, p. 26). This defines the work of regeneration.  
4.2.1.1 Regeneration 
The central message from the regenerative paradigm is not only that human activities 
that are degenerative to the environment should be minimized, but also the move 
towards a concept of maximising human activities that restore and regenerate ecological 
systems. Cole (2012) articulates that regenerative design “emphasizes a co-
evolutionary, partnered relationship between humans and the natural environment that 
builds, rather than diminishes, social and natural capitals”. This fundamental re-
conceptualization of the status quo of sustainability to regeneration means that the 
interdependence of the system’s parts creates a whole that can and should be net-
positive, where the outcome is more positive than negative in terms of both ecological 
and human systems (Cole, 2012b), and thus results in regeneration (Reed, 2007). The 
co-evolutionary and partnered relationship between humans and the natural 
environment is thus embedded in a continually evolving world, and according to 
Kauffman (1993) the primary concern for sustainable futures is the process of evolution. 
This requires a process of regeneration where all levels of work produces a field within 
which the improvement of living systems can take place, and provide an environment 
wherein: 
….. all levels of work [scale] become an integrated whole, and distinctively 
higher levels of ideal, practice, and actual performance and value generation 
are attainable (Krone, 1983, p. 20). 
 
Regeneration needs then to address all levels of scale that will reveal the essence and 
potential of the place (Reed, 2007; Lyle, 1991).  
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4.2.1.2 Place 
A specific place is located in a hierarchy of relationships within the ecosystem structure, 
according to a structural order; each place has got a unique character and value, and as 
part of morphogenetic sequences it has a specific combination of the properties of 
wholeness. Regeneration should return a place to its core position in the whole, and 
through regenerative design a place can help humans to experience the intimacy and 
responsibility of the living world and find a meaningful identity in the context of 
wholeness. Place value is then based on the living system nested in its place, and to 
achieve connectedness is to understand the mutuality of the relationship of human and 
nature, and the understanding of generating patterns.  
4.2.1.3 Patterns  
To be able to assess a place, and to find meaningful and shared phenomena of the place 
(in essence understanding and connecting the generating patterns), the first task will be 
to determine the reach of the place as a context of the levels of scale. The levels of scale 
are formed naturally from the way the whole system brings itself together. In simple 
terms, the question is: How big is here (the place)? It is not always immediately 
apparent and visible, as Kelly notes in the identification of patterns and place (in Mang 
& Reed, 2012, p. 32): 
Wherever you live, your tiny spot is deeply inter twined within a larger 
place, embedded fractal like into a whole system called a watershed, which 
is itself integrated with other watersheds into a tightly interdependent 
biome. At the ultimate level, your home is a cell in an organism called a 
planet. All these levels interconnect (Kelly, 2006, in Mang & Reed, p. 32). 
 
Seeing the complexity that surrounds a place can be overwhelming and complex if there 
is no way to understand place in its individual and collective connections. Emerging 
core patterns of a place can be identified through the order and structure of the whole 
(Mehaffy, 2009b; Alexander, 2001-2005b). Alexander refers to these core patterns that 
pulls all together as strong centres. An essential step in regeneration is thus being able 
to identify the strong centres of a given place. Key to comprehending place as a living 
system or whole is to understand the ongoing and distinctive strong centres and 
interconnected patterns that organise the complex array of relationships producing its 
activities, its growth and its evolution. These strong centres and interconnected patterns 
form the framework for the story of place. Just as traditional storytelling provides the 
traditional knowledge of the nature of a place, the emergence of a story of place begins 
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with an assessment of the place based on a whole systems approach. This story of a 
place includes identifying and understanding the heritage, cultural, economic, 
geographic, demographic, climatic and ecological characteristics, as part of the whole.  
 
The narrative structure for the story of place emerges by developing a pattern language 
in the understanding of how the geological, geographical, natural, and human history 
and culture have interwoven through time to create the unique character of a place 
(Mang & Reed, 2012). Out of that understanding a set of strong centres and organising 
patterns emerges that provides a science-based narrative through a generative process, 
named by Alexander (1987, 2004, 2001-2005) ‘generative code’. Pattern literacy is key 
to this process of the generative code. This allows for understanding the complex, 
dynamic relationships that constitute a place. The resulting narrative of the generative 
code has two dimensions; first the strong centre, creating patterns that depict its 
workings and that reflect its unique character; and second, the vocation of the place, 
which has the unique potential to contribute to the larger ecological system it is part of, 
interconnected and evolving with. 
4.2.1.4 Generative code 
Regeneration in its pure form is “the process of renewal, restoration, and growth that 
makes genomes, cells, organisms, and ecosystems resilient to natural fluctuations or 
events that cause disturbance or damage. Every species is capable of regeneration, from 
bacteria to humans” (Carlson, 2007, p. 400). Every place is capable of regeneration, and 
humans can play a role in the regenerative process of the place by using a generative 
approach that envisions complex living systems (and the ecosystem of place in 
particular) as dynamic wholes evolving and changing through time (Mang & Reed, 
2012). This ‘living systems thinking’ demands a way of thinking that includes a world 
comprised of systems rather than a world of mechanical parts and building blocks. This 
is the process of storytelling and creation, possible through generation, and can be 
categorised in a generative code.  
 
Neis et al. (2012) explain in the context of an urban environment that the Generative 
code is a process that include all the information to develop and build a neighbourhood 
in a way that makes it ‘living’. This includes not only a order in which the planning and 
building process must proceed, but needs a coherent form, and “describes all the human 
interaction, practical and legal and procedural details, to get an actual ‘living 
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neighbourhood’ to appear on the ground as a result of interactions among the people 
who live and work there” (Neis et al., 2012, p. 5).  
 
Of interest to this thesis is the aspect of ‘living neighbourhoods’ and ‘living structures’, 
and the linkage of the generative code to the natural environment, within a process 
where there is always a sequence, an order, that follow the rules of the larger whole 
present in nature and living structures. For the purposes of this thesis the generative 
code can thus be explained as a process that includes all the information to design, 
develop, build and generate a settlement in a way that creates a whole place that 
connects to its environment and is resilient in both its environmental aspects – built and 
natural. 
 
This ‘living systems thinking’ as a generative code (Mang & Reed, 2012, p. 34), can be 
seen as a generative system with a series of unfolding steps identified through the 
patterns that will enable people to create a healthy, sustainable, and regenerative place. 
Alexander acknowledges the process of change through his hypothesis of 
morphogenetic sequences, and as noted in his Schumacher Lecture in Bristol (2004) 
entitled: Sustainability and Morphogenesis: The Birth of a Living World, the 
morphological growth of a place gives it character and allows the built environment to 
adapt to changes (Alexander, 2004). He identifies that the process of morphogenesis 
applied to the growth of a place is through patterns; the generation of form anticipates 
what is coming, or what is about to be, but is always drawn from the form of what was 
in the moment just before. The author concludes that this is closely linked to the 15 
fundamental properties of wholeness unfolding in a generative sequence, and thus 
supportive of the notion of patterns (Borchers, 2008). Adaptation is linked to the change 
of a place, noticeable in the patterns, and the Adaptive Design aspect of the proposed 
Regenerative-Adaptive Design theory in this thesis is articulated in the next section.  
 
4.2.2 Adaptive Design Fundamentals 
After a critical review of all the literature, the component of change is evident in the 
paradigms of regeneration, patterns, morphogenesis, generative process, and in the 
natural environment through evolution. It can also be identified in the built 
environment. Hence, the growth of coastal settlements follows a pattern of change 
through time. Adaptation happens by necessity as a result of many influences, 
connections, and external factors. These changes also happen over long periods of time; 
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they are part of the whole, and indicate that patterns unfold due to different forces that 
impact on a place, which result in consequences with an established hierarchy 
(Borchers, 2000, 2001, 2008). This hierarchy of order, a structure that is present in the 
phenomena of evolution over a long period of time, is acknowledged and applied to the 
methods used in the works by Alexander (1977, 2001-2005), McHarg (1969), Lyle 
(1994), and as noted by Borchers (2000, 2001, 2008) in the notion of patterns. 
Alexander argues that the outcomes of the fusing relationships of patterns happening at 
different levels of scale in the built and natural environment shape the essence of a 
place. The character of a place is given to it by the events, or the changes and patterns 
that happened there. The events create patterns of space. Alexander summarises this as:  
These patterns of events are always interlocked with certain geometric 
patterns in the space. Indeed … each building and each town is ultimately 
made out of these patterns in the space, and out of nothing else: they are the 
atoms and the molecules from which a building or town is made 
(Alexander, 1979, p. 78). 
 
Each place has a unique character, and its visible and invisible patterns form a language. 
When people of a community shape buildings and a town, these patterns grow through 
the process of unfolding, and Alexander calls this ‘genetic code’ a ‘pattern language’ 
(Alexander, 1979). According to Borchers (2000, 2001, 2008), the notion of patterns in 
a pattern language during the process of change will follow certain formal principles: 
Each pattern is a set 𝑝 = {𝑛, 𝑓𝚤 … 𝑓𝑖, 𝑠, 𝑒𝚤 … 𝑒𝑖} of a name 𝑛, forces 𝑓𝚤 … 𝑓𝑖, the 
solution 𝑠, and examples 𝑒𝚤 … 𝑒𝑖. It describes a commonly encountered 
design problem and suggests a solution that has been proven useful in this 
situation. A pattern language is a directed acyclic graph with each mode 
represents a pattern. There is a directed edge from pattern 𝑝1 to 𝑝2 if 𝑝1 
recruits 𝑝2 to complete its solution. Edges pointing away from a pattern are 
its consequences, showing what lower levels of pattern need to be applied 
next. Edges pointing to a pattern are its context, the situations in which it 
can be applied. This relationship establishes a hierarchy within the pattern 
language (Borchers, 2008, in Neis et al., 2012, p. 92).  
 
Within this hierarchy of relationships in the pattern language of a specific place there 
are also overlaps, cross-linkages and ambiguities due to the length and pace of evolution 
processes.  
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Anthropogenic climate change on the other hand happens much faster than the slow 
process of evolution in nature, and the adaptive capacity of natural ecological systems 
cannot adapt in time for survival.  The question is then: can the human built 
environment adapt in time to the predicted climate changes, and consider the natural 
environment as an essential part in this adaptive process for the future resilience of 
both? The equation of Borchers, as identified above, can potentially be used to provide 
a solution for adaptation to climate change through a generative process. This needs to 
include the human, built and natural environments as a whole interconnected system.  
4.3 The Notion of Regenerative Patterns Equation 
During this research and the explorations to develop theory, the author tested Borchers’ 
equation of the notion of patterns through further research of the work of Weick (1979), 
Dell (2002) and Stark (2012). Stark explored the innovative and creative actions of 
communities and organisations. He acknowledged that some social systems manage to 
adapt to today’s complex world, and are able to re-design their structure and 
environment using the potentials available, while others are not. Exploring these 
phenomena, Stark used a methodological approach, which aimed to identify the patterns 
of innovative cultures in communities and organisations by using the patterns of 
improvisation (Stark, 2012; Dell, 2002; Weick, 1979). His analysis is based on 
Alexander’s The Pattern Language (1977). For application to social structures and 
organisations, Stark adapted Borchers’ notion of patterns and developed an equation 
that can be applied to the complex phenomena of social and organisation interactions 
(Stark, 2012, p. 92). Upon further investigation of Stark’s equation, the author found 
that this was more dynamic and adaptable than Borchers’ ‘notion of patterns’ equation, 
which tends to be static (a similar criticism to Alexander’s Pattern Language23, which 
focused on the functional aspects of space and not on the geometry of unfolding 
sequences of patterns in it; Pontikis, 2012). A comparison of Borchers’ ‘notion of 
patterns’ equation and Stark’s equation are described in Appendix 4.  
 
To be part of a dynamic, regenerative and adaptive process, the author adapted the 
structure of Stark’s equation, and adjusted the equation from a ‘pattern’ to a 
‘regenerative pattern’, to include regenerative considerations and the potential of design 
and adaptation challenges. The result is an equation with an embedded regenerative 
                                                 
23 Grabow (1983) noted that the pattern language as a process alone offered little help in transforming a particular 
design vision and the construction of a place into actual wholeness. This led Alexander to develop the pattern 
language further to include a generative process, and developed this into the next level of patterns, the Morphogenetic 
sequences (The Nature of Order: An Essay on the Art of Building and the Nature of the Universe, 2001-2005) 
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characteristic. The author refers to this as ‘the notion of regenerative patterns’, indicated 
as follow: 
𝑟𝑔𝑝 = {𝑛𝑑𝑎, 𝑓𝚤 … 𝑓𝑖, 𝑠𝑡𝑑, 𝑡𝑠𝑝15, 𝑒𝚤 … 𝑒𝑖, 𝑟1, 𝑝𝑜𝑡} 
 
Each regenerative pattern (𝑟𝑔𝑝) in this instance displays a function of: 
 A name of typical design or adaptation challenge (𝑛𝑑𝑎); 
 A set of forces which have an impact on (𝑓𝚤); 
 The specific place settings and time dynamics (𝑠𝑡𝑑); 
 The transformations specific to place (𝑡𝑠𝑝15); 
 One or various examples of the specific core pattern (𝑒𝚤);  
 Regenerative attributes (𝑟1); and 
 The potential of the specific design or adaptation challenge (𝑝𝑜𝑡). 
 
The author discovered that the fundamental principles of the Regenerative-Adaptive 
Design theory are present in the ‘notion of regenerative patterns’ equation. These are: 
 Any place, built or natural, has always the challenge of adaptation to forces that 
impacts its environment; this presents itself in typical design (and planning) 
challenges (𝑛𝑑𝑎); 
 Forces are continuously present that impact on the place, as well as impacting the 
adaptation patterns that occur. These forces induce change in the natural as well as 
the built environment (𝑓𝚤); 
 The place settings specific to location are interconnected to its centres (the 
fundamental primary entities24), and change in the centres happens in the dynamics 
of time; some are immediate, others happen over short periods, and others over long 
periods of time (𝑠𝑡𝑑); 
 Transformations specific to place are always present. These transformations 
(originally referred to as the 15 fundamental properties [of wholeness]25), at any 
given moment are part of an order structure (Alexander et al., 2012; p. 431), i.e. 
what we may identify as the wholeness of that place or system (𝑡𝑠𝑝15);  
 One or various examples of the specific core patterns occur in the place, and can be 
described and identified. These core patterns are never independent, or alone in 
                                                 
24 Alexander and Neis explained the essence of centres of the whole as ‘each centre is recursively dependant on other 
coherent centres for its own coherence. To understand this idea is to define all centres in this way, as the fundamental 
primary entities’ [of a place] (Alexander et al., 2012).  
25 The author adopted the naming of Alexander’s 15 Fundamental Properties, and phrased them as ‘15 Properties of 
Wholeness’ due to the result of this research indicating the inherent wholeness and connection of the properties in the 
context of regeneration.  
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existence. They are always interconnected to other patterns and entities, connecting 
and form wholeness, following a set of rules, and part of a generative code (𝑒𝚤); 
 Essentially nature evolves and adapts to improve; regeneration works at different 
levels of scale and produces a field within which the improvement of living systems 
can take place. Design can assist in the healing of places that are damaged, and must 
be based on regenerative attributes (𝑟1); and 
 The potential of specific design or adaptation challenges can provide opportunities 
to assist a community (human and ecological) to evolve the value-generating 
capacity of their system as a whole, identifying their adaptive, evolutionary 
potential26 (𝑝𝑜𝑡). 
 
The principles of the Regenerative-Adaptive Design theory as described above and 
presented in the ‘notion of regenerative patterns’ equation clearly demonstrate the 
premises of the regenerative paradigm, to include the role of humans and nature, 
working together in a developmental process that improves the value of the whole. This 
includes the opportunities of co-evolution due to impacts of changes. The six concepts 
of regeneration, development and design, place, pattern literacy, story, and potential 
(Mang & Reed, 2012) are supported by the ‘notion of regenerative patterns’ as part of 
the regenerative-adaptive design theory. Further, the forces of change to a place need to 
be taken into consideration, and the dynamics of adaptation are added to the 
regenerative design process.  
 
To be able to test this theory, at a specific place, the development of a Regenerative-
Adaptive Design Model can be used to combine the principles of regenerative-adaptive 
design with a risk-based adaptation process. The goal is for this model to be used for 
coastal communities to better appreciate how the landscape will change, in ecological 
and human contexts, and therefore inform their adaptive responses. This model can 
inform the community’s potential, and possibly assist in establishing resilient coastal 
settlements in a future changed climate.  
 
                                                 
26 Potential is defined as ‘the inherent capacity for coming into being, for growth and development.’ From the living 
systems theory perspective, all living systems are distinguished by a unique essence, and all have, based on that 
uniqueness, an inherent potential to which they are moving toward or away, depending on their state of integrity and 
vitality or health. Regenerative design identifies the patterns that reveal the underlying energy flows (Lyle, 1991), 
including the actual and the potential that shaping that system (Capra, 1996; Von Bertalanffy, 1968).  
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4.4 The Regenerative-Adaptive Design Model 
As described in Chapter 3, and according to the most recent definition of adaptation 
issued by the IPCC Working Group II and Working Group III (2014a, 2014b), the 
adaptation27 of natural systems is supported by human intervention. The definition 
states that: 
Adaptation is the process of adjustment to actual or expected climate and its 
effects. In human systems, adaptation seeks to moderate harm or exploit 
beneficial opportunities. In natural systems, human intervention may 
facilitate adjustment to expected climate and its effects (IPCC, 2014b, p. 
40). 
When adaptation planning uses the hazard and risk management process to plan and 
manage risks due to climate change, the results will be more resilient if the process 
include social, economic, and environmental sustainability aspects. A prerequisite for 
sustainable development in the context of climate change is to address the underlying 
causes of vulnerability, including the structural inequalities that create and sustain 
access to both human and natural resources. This involves integrating adaptation 
planning and risk management into all social, economic, and environmental domains, 
including policy and the use of a bottom-up and top-down approach that involve the 
local community members (IPCC, 2014a).  
 
4.4.1 Adaptation Planning  
The literature review (Section 3.2.5) indicated that adaptation planning is mostly based 
on the hazard and risk management process (GORCC, 2012). The principles of risk 
management are included in the risk assessment process, are applied to adaptation 
planning by various local councils, shires and governments, and are consistent with the 
broad approach to climate change adaptation promoted by the Australian Government 
(AGO, 2006). The risk framework for hazard management is based on the Australian 
Standard for risk assessment and management AS/NZS ISO31000:2009. We have 
identified that adaptation planning considers various approaches and pathways to 
resilience; however, limits are faced when thresholds or tipping points associated with 
social and natural systems are exceeded, posing severe challenges for adaptation by the 
local community. Choices and outcomes for adaptive actions to climate events usually 
                                                 
27 In nature adaptation is the evolutionary process whereby an organism becomes better able to live in its habitat of 
other habitats (Dobzhansky et al., 1968).  
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need to reflect divergent capacities and resources and multiple interacting processes 
(IPCC SREX, 2012). Actions are framed by trade-offs between competing prioritized 
values and objectives, and the consideration of the adaptation process needs to look at 
different visions of development that can change over time. Consideration in the risk 
framework of all social, natural variability, and economic changes that evolve over time 
are indicated in Figure 12 (IPCC, 2014b). 
 
 
Figure 12: Hazards Risk Management process for responses to climate impacts (Source: IPCC 
2014b, p. 22) 
The Hazards risk management process in Figure 12 indicates the multiple interacting 
processes with forces of change resulting in risk. The forces of change from one side 
indicate the climate aspects, and include natural variability and anthropogenic climate 
change, and on the other side the socioeconomic processes, which include governance, 
adaptation and mitigation actions with socioeconomic pathways that need to consider 
the risks of vulnerability, exposure and hazards. These factors influencing each other 
are a complex system, and potential solutions can be developed on identifying the 
iterative processes.  
 
Iterative approaches that evolve over time can allow development pathways to integrate 
risk management so that diverse solutions can be considered. Adaptive Planning as an 
adaptive process can be informed by design and planning options that include the 
consideration of ecological sustainability and the regenerative aspects of nature is 
proposed in the Regenerative-Adaptive Design Model. This adaptive process can be 
referred to as the regenerative-adaptive system of processes, as described in the next 
section.  
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4.4.2 Regenerative-Adaptive System of Processes 
In the ‘Regenerative Development and Design Methodology’ (Mang & Reed, 2012), we 
have identified that the regenerative process is an open dialogue fostering the emerging 
understanding of a place that comes from the knowledge of the community. The 
approach includes three phases of generation: understanding conceptualisations of the 
relationship to place, design for harmony, and the co-evolution of human and habitat to 
sustain its survival capacity. These phases are encapsulated in the Living Systems 
Thinking framework (Mang & Reed, 2012), demonstrated as an evolutionary spiral, 
growing systemic capacity as it actualizes a specific project. This framework highlights 
that the people who inhabit the place, need to regenerate and manage it, and sustain it 
over time, as such achieving a state of sustainability (Figure 13).  
 
 
Figure 13: Living systems thinking framework that structures the approach to regenerative 
development (Source: Mang & Reed, 2012) 
 
A framework that considers change over various time dynamics and forces of impact 
can be represented as the regenerative-adaptive system of processes. This system of 
processes considers all the relevant dynamics of change, even the impacts of direct and 
instant change, as well as a constant process of evolution adapting to internal and 
external forces. These phases of change, additional to the considerations of 
understanding, harmonizing and to sustain, are encapsulated in the regenerative-
adaptive system of processes proposed in this thesis, and demonstrated in an enhanced 
evolutionary spiral (Figure 13).  
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Figure 14: Regenerative-Adaptive system of processes (Source: Author) 
The Regenerative-Adaptive system includes four processes for the design and 
development of a place as follows: 
 Place: Identify and define the place in its context of the unique dynamics and 
potential of the place, the community’s relationship to the place and values, and 
the understanding of the phenomena that make up that place (its levels of scale);  
 Core patterns: The story of the place, identify the core patterns evident in the 
built and natural environments that depicts the working of the place which 
reflects its unique character;  
 Generative code: An accumulation of the core patterns of a place, which 
include all the information to develop and generate the place in a way that 
creates a whole place which is connected to its environment; and 
 Regenerative-Adaptive: Concept for a systematic regenerative-adaptive design, 
planning and development process that can realise the co-evolution of both 
human and natural habitat of the place, depicting its potential for future 
resilience.  
 
The Regenerative-Adaptive system provides guidance for the process flow in 
developing the Regenerative-Adaptive Design Model. The model needs to be able to 
take all the principles of the regenerative-adaptive theory and include these in an overall 
framework that combines them into a system of processes.  
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4.4.3 Model Development 
The attributes of the model, based on a system of processes, will include the following: 
 Understanding and defining place: ‘How big is here?’; Findings of heritage, 
cultural, economic, geographic, demographic, climatic and ecological 
characteristics; 
 Wholeness of place: The cohesion of structures of the place includes built and 
natural attributes, and the identification of the fifteen properties of wholeness; 
 Diagnosis of place: The overall geometric structure of the place setting, 
identifying the attributes and values with a positive as well as negative impact 
on its existence;  
 Generative code: The accumulation of the core patterns of the place, which 
include all the information to generate the place, and identifies interconnected 
patterns of harmony that form the whole connected to its environment; 
 Regenerative attributes: The qualities that can restore, renew, or revitalize the 
sources of energy and materials of the place that support its existence;  
 Forces of change: Identify forces of change that can impact the sustainable 
future of the place, including risks to social, economic, environmental, cultural 
heritage, and built and natural attributes;  
 Potential of place: What is the vocation of the place, what is unique to place that 
has the potential to contribute to the wholeness of the larger system of which it 
forms part;  
 Regenerative patterns: The combination of the various processes of the place, 
accumulating to support its morphological growth and regeneration, give it 
characteristics for resilience and allows the place to adapt to changes; and 
 Adaptation planning and design: Use of the regenerative-adaptive processes, 
principles and qualities of place as an input to a adaptation framework that can 
inform adaptation responses, contributing to the overall implementation of the 
Regenerative-Adaptive Design Model. 
 
Regenerative-adaptive design follows a flow of patterns, beginning with the recognition 
that a place is a dynamic entity with its own unique history and future, and thus is 
always growing and evolving, with constant forces that impact on and change it. Place 
is constantly influenced by the larger system it is embedded in, and this concept informs 
the process flow of the model, starting with place and concluding with the local 
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regenerative patterns. The final step in the process is the adaptation planning and design 
of the place. This process flow is indicated in Figure 15.  
 
Figure 15: Process flow of the Regenerative-Adaptive Design Model (Source: Author) 
4.5 Conclusion: Chapter 4 
This chapter started with reconfirming that the whole is an important factor in the 
theories explored in Chapter 3, and the proposed regenerative-adaptive design theory 
summarises ‘wholeness’ as fundamental to the ecological design and planning of built 
environments, which that include the consideration of connections to natural systems. 
Based on Alexander’s (2001-2005) hypothesis of wholeness, the development of the 
regenerative-adaptive design theory evolves from the principles of the generative 
process where there is always a sequence, an order, and a morphogenetic process that 
drives the organic unfolding of a place. Linking to natural systems, this hypothesis of 
wholeness is also evident in the work of Mang and Reed (2012), which encapsulates 
regenerative development, and supports a new ecological, living systems worldview.  
 
Mang and Reed’s (2012) the six concepts of regeneration, development and design, 
place, pattern literacy, story, and potential are used as a basis for establishing the 
fundamentals of the regenerative design aspect of the theory.  
 
Exploring the fundamentals of adaptation, the force of change is identified as the factor 
that induce adaptive actions in the paradigms of regeneration, patterns, morphogenesis, 
generative process, and in the natural environment through evolution. Adaptation is 
linked to the change of a place, and noticeable in its patterns. The adaptive design 
aspect of the proposed regenerative-adaptive design theory is encapsulated in the 
development of an extended version of Borchers’ equation (2000; 2001; 2008) and 
Stark (2012). The fundamental principles of the regenerative-adaptive design theory are 
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represented in the ‘notion of regenerative patterns’ equation, and used as an input the 
Regenerative-Adaptive Design Model. The final step in the process is the adaptation 
planning and design of the place. This framework of the model is used to inform the 
data collection methodology of the settlements in the study area, documented in Chapter 
5.  
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Chapter 5 Data Collection and Study Area 
In every walk with nature one receives far more than one seeks (John Muir, 1877, 
part 4)  
5.1 Introduction 
Using the principles of the regenerative-adaptive system of processes and the 
framework of the Regenerative-Adaptive Design Model (RADM), Chapter 5 documents 
the data collection of the coastal towns in the study area, as indicated in Figure 16.  
 
Figure 16: Context of Chapter 5 and 6 in the process flow of the RADM (Source: Author) 
5.2 Data Collection and Methodology 
The collection and interpretation of data to understand the phenomena of patterns was 
conducted using an abductive reasoning strategy. The nature of patterns28 evident in the 
changing landscape, social and cultural perspectives, place character and climate change 
impacts, and the understanding of place by local residents in the coastal towns, justify 
the use of this abductive reasoning strategy as indicated in Figure 17. Further, the town 
diagnosis and analysis used in the generative process of The Pattern Language 
(Alexander, 1977) and The Nature of Order (Alexander, 2001-2005), informs the 
methodology of data collection, interpretation, analysis and community engagement. 
Figure 16 demonstrates how the data was interpreted in the context of the generative 
process and how the stages of data collection might reveal changes in the core patterns 
of the communities. The diagram identifies the landscape as a whole and represents 
                                                 
28 The ‘nature of patterns’ according to Alexander is an abstract occurrence of physical relationships, which resolve a 
small system of interacting and conflicting forces that is independent of all other forces. 
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order29 as the organising principle for data collection and interpretation. The 
regenerative-adaptive system of processes includes 4 processes that guide the collection 
of data and assessment of the towns: Place, Core Patterns, Generative Code, and the 
Regenerative-Adaptive Concept. These processes underpin the Regenerative-Adaptive 
Design Model (RADM). The ‘system of processes’ informs the 5 stages of data 
collection and interpretation, as well as Stage 6 – which includes the development of the 
regenerative patterns and application of the RADM for adaption planning and design 
options of each town. Stage 6 is explained in Chapter 6. The 6 stages include: 
 Stage 1: Understanding and defining place; 
 Stage 2: Exploring the wholeness of place; 
 Stage 3: Town diagnosis and identification of the core patterns;  
 Stage 4: Forces of change that impact place; 
 Stage 5: Identifying the long-term history of human and landscape interaction; and 
 Stage 6: Development of regenerative patterns of place, including adaptation 
planning and design. 
The data analysis of the 6 towns informed the similarities between the generic 
generative codes identified, and the core patterns established for each town (described 
in Chapter 6, Section 6.4-6.5). The ‘system of processes’ data analysis of one exemplary 
town, the town of Anglesea, is documented in this chapter.  
 
Figure 17: Diagram of the abductive reasoning strategy for data collection and interpretation 
 
                                                 
29 ‘Order’ in this context representing the deep order that is evident in the patterns and cycles of change in the built 
environment and in wild nature. Morphogenetic sequences and the nature of order is a fundamental process of 
creating wholeness in nature and that of a specific place. Configuration of form according to the morphogenetic 
sequences can be identified through the 15 properties [of wholeness].  
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5.2.1 Stage 1 
The aim of Stage 1 of the data collection and analysis was to understand the historical 
context of the town as well as identifying its natural and built attributes, climatic 
context, and demographic information. These observations served as a basis for 
understanding the context of coastal settlement typology and landscape settings, as well 
as the social aspects.  
 
Stage 1 informed the following attributes of the RADM: 
 Understanding and defining place: How big is here?  
 Place in its context of the unique dynamics and phenomena that constitute that 
place  
5.2.2 Stage 2 
Stage 2 explored the wholeness of the place, and identified the structure of wholeness 
that exists in the coastal town, as well as its physical configuration that represents the 
‘sense of place’. What are the deep patterns that exist which are unique to the town and 
its landscape? What is the human-nature connection and its contribution to the sense of 
place? Answering these questions involved walking the land in a respectful and caring 
manner, going for a ‘walkabout’30, collecting photographic data, on-site sketching, 
feeling, writing and mapping the attributes that unfolded from the built and natural 
aspects of the place.  
 
Stage 2 informed the following attributes of the RADM: 
 Wholeness of place 
 Identification of the fifteen properties of wholeness, the transformations specific 
to the place 
5.2.2.1 Wholeness of Place 
The town’s ‘wholeness of place’, as it stands at the time of this study, is a structure 
made of connections between parts (smaller wholes) and the larger whole, including the 
built and natural environment. The cohesion of this structure was identified by 
collecting data based on the 15 properties [of wholeness], which occur in nature as well 
as in the built environment (Alexander, 2001-2005a, p. 244-296). Each section of the 
                                                 
30 ‘Walkabout’ is a term originated from Australian Aboriginal people and refers to a rite of passage during which 
Indigenous male Australians would undergo a journey during adolescence and live in the wilderness to connect to 
nature (Country) for a period as long as six months to make the spiritual and traditional transition into manhood. 
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town includes a table that summarises the occurrence of the identified properties in (a) 
the town centre, and (b) the study boundary of the town. When any of the 15 properties 
[of wholeness] are not identifiable during the site visit and time spent at the location, 
this indicates a breakdown in the structure of ‘wholeness’, and provides the opportunity 
to enhance the place and restore the patterns of the whole. Detailed information about 
the 15 properties [of wholeness] of Anglesea is listed in Appendix 6. 
5.2.3 Stage 3 
Stage 3 focused on the diagnosis of the town, and data collection involved identifying 
the overall geometric structure of the place, as well as attributes and values of the town 
with a positive or negative impact. The town diagnosis allows the identification of core 
patterns of the place, i.e. the interconnected patterns that form the harmony of the 
whole, accumulating into a Generative code. The town diagnosis considered 8 specific 
themes, to be able to help certain patterns ‘unfold’: 
1. Finding special places; 
2. Focal points, visual values, views; 
3. Place character, cultural places; 
4. Centres supporting a living structure, identifying the ‘the heart’ of the town; 
5. Places to heal, places that need repair; 
6. Vulnerability of assets facing risks due to environmental impacts; 
7. Prospect, considering the context of sacred space, open space, and positive 
space; and 
8. Boundaries, natural and built boundaries of the town.  
 
The town diagnosis helps to identify the regenerative attributes that can assist in the 
restoration of sources and energy that support the place’s existence.  
 
Stage 3 informed the following attributes of the RADM: 
 Diagnosis of place, the overall geometric structure of place, attributes with a 
positive as well as negative impact on the town’s existence; 
 Generative code, representing the collation of core patterns of the place, 
identifying interconnected patterns that result in harmony with the whole; and 
 Regenerative attributes, includes identifying the qualities that can restore, renew, 
or revitalise the sources of energy and materials that support the place’s 
existence. 
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5.2.3.1 Establishing the Geometric Structure 
Before maps, plans and layouts of the town were collected and reviewed, an initial 
large-scale geometric structure sketch was produced as the place was experienced and 
remembered when visited (Approach to the town, physically walking through the town, 
experience the place and its setting). The geometric structure is a diagram that aims to 
capture the large-scale structure of the context of the town and the wholeness of the 
place as experienced at the location, and the sketch shows the overall configuration of 
the land from memory as experienced by the visitor (Alexander, 2005; Alexander et al., 
2012).  
5.2.3.2 Town Diagnosis 
The town diagnosis identifies positive and negative attributes that contribute to the 
overall geometric structure as well as the wholeness of the place. It includes the 
following 8 themes: 
 
1) Finding Special Places 
Special places are places that are the most inspiring, or where a living structure is 
present, or have a natural magnetism. These special places draw people to them, and are 
valued as part of the history and culture of the local community.  
 
2) Views and Focal Points 
Views and focal points are places that provide view corridors through and within the 
town; they provide visual connections with the landscape and environment, and can also 
be a focal point in vistas. Views are from vantage points in the town setting or 
landscape, and focal points are specific landmarks that draw attention in the landscape. 
These views and focal points are critical in the identification of place, its remembrance 
and character.  
 
3) Place Character 
This includes identifying specific visual attributes that enhance the character of the 
place. The spirit of a place is considered as a high amenity, and can be defined as the 
most important aspect that adds value to a place. With recognizable qualities and a 
unique character, these places are often referred to as having a ‘sense of place’. Various 
elements combined together can form the place character, not necessarily a specific one. 
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4) Centres 
Centres are places that reflect the life of the place. Sometimes they are referred to as the 
‘heart’ of the town, its natural centre, the one that provides ‘life’ to the village. 
Depending on the geographical setting, the town can have a few centres that connect the 
activities of the town, resulting in the wholeness as explained by Alexander (2001-
2005a; pp. 81-86). In the context of a system, centres are associated with the 
connections of something else in the system, and one is always the centre of the larger 
system. Connections of centres identify the emergence of core patterns of the place. 
These are identified by analysing maps, satellite imagery and also by walking through 
the town.  
 
5) Places to Heal 
Places to heal are places in the town that need repair. They could be derelict or dead 
areas, odd street ends, or places where the natural landscape needs to be reinstated. 
Places to heal, or damaged places as defined in Alexander’s A Pattern Language 
(Alexander, 1977, p. 508), also provide the opportunity for new building, place-making 
or reinstating the built environment and the landscape.  
 
6) Vulnerability 
Vulnerable places (built and natural) are those that face risks due to environmental 
impacts from a changing climate, or other elements of impact. In this study, the risks of 
environmental impacts such as bushfires, sea level rise, inundation, periodic flooding 
and storm surges are considered.  
 
7) Prospect 
Prospect is a spatial condition characterized by the presence of an unimpeded view over 
a distance for surveillance and planning, referred here to as habitat space. Prospect can 
also be observed in enclosed landscape areas, or urban vistas (Heerwagen & Orions, 
1993). Prospect identification is derived from the visual preference of spatial habitat 
responses, and considers aspects of sacred space, large open space, landscape and 
positive space in the landscape.  
 
8) Boundaries 
Boundaries include settlement boundary, natural boundaries (vegetation and landscape), 
neighbourhoods and public land. Strong boundaries support an identifiable character of 
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the place (Alexander, 1977, p. 9). A boundary restricts access to a place, and is 
strengthened by the identification of entrances and exits within it.  
5.2.3.3 Core Patterns and Generative Code 
Emerging core patterns of place can be identified through the order and structure of the 
whole, as they pull all phenomena of a place together as strong centres. After 
identifying the centres of a given place, the interconnected core patterns from which it 
organises the complex relationships that produce its activities and existence result in the 
story of the place. This narrative informs the place’s generative code.  
5.2.3.4 Regenerative Attributes 
Regenerative attributes of the coastal town include identifying the qualities that can 
restore, renew, or revitalise the sources of energy and materials that supports its 
existence. As indicated by Lyle (1994), a regenerative system provides for continued 
replacement, and generally integrates natural processes, such as the minimum or net 
zero use of fossil fuels, reuse of recyclable materials, and use of renewable resources 
(Lyle, 1994, p. 11). Regenerative attributes also include food sources, social structures, 
regeneration of ecological systems and the use of local energy flows.  
5.2.4 Stage 4 
Stage 4 required the identification of the forces of change that impact upon a place. 
Place in its larger context has the potential to be regenerative-adaptive, and through 
engagement with local communities, the potential of the place (its contribution to 
wholeness) can be identified.  
 
This stage involves qualitative data that was collected in phases: interviews, an online 
questionnaire and a small focus group workshop. A focus group approach was adopted 
as a key part of this stage of the research to integrate the research findings with 
information that could not be obtained in other ways. The methodology was based on 
the approach outlined by Hay (2000), designed for focus group research in 
environmental and urban planning. Key elements include having structured 
conversations (prompted by key questions) with a group of not more than 2 to 15 
people, and being clear on the process of selecting participants, i.e. targeted selection 
(Norman, 2009, p. 14; Hay, 2000). The focus group discussions for this study included 
selected participants with specific knowledge of the town or the region. The workshop 
was conducted to understand the local knowledge and perspectives on values and 
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attributes of the town, as well as on climate change impacts and sea level rise scenarios. 
The purpose of the workshop was to use local knowledge to identify core patterns and 
systems as an input to the testing of the RADM. The questions raised concerned the 
risks due to sea level rise, and how the extensive local knowledge could be used to 
design and plan for a future changed landscape (a copy of the interview questions is 
contained in Appendix 3). The potential of place has been expressed in concept 
planning and design outcomes proposed by the local participants as part of the focus 
group exercise.  
 
Stage 4 informed the following attributes of the RADM: 
 Forces of change that can impact the sustainable future of the place, including 
risk to social, economic, and environmental, cultural-heritage, and built and 
natural attributes;  
 Potential of place, i.e. what is unique to the place that has the potential to 
contribute to the wholeness of the larger system of which it is part; and 
 Potential of place as expressed by local community members considering the 
impacts of change. 
5.2.4.1 Workshop Methodology 
Following a participative model, the workshop participant selection and methodology 
followed the steps below: 
 Identify key focus group participants such as local environmental and 
heritage/cultural community groups, senior residents, and resident professionals; 
 Establish an online forum for participation (website and questionnaire); 
 Invite interested parties, launch website questionnaire, and notify potential 
participants of workshop dates; and  
 Run the workshop based on a typical design charrette.  
 
Two methods were used to engage with local community members and to collect data. 
The first was to establish an online website for the research project that included 
background information of the research project, and provided updates to participating 
community members on the program and progress. An online questionnaire was created 
for prospective workshop participants to complete before the actual workshop. 
Participation included a request to ‘walk the neighbourhood’ and to collect information 
relevant to the questionnaire, as well as to identify core ‘patterns’ of the town. The 
second step was to participate in the Adaptation by Design (AbD) focus group 
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workshop. The workshop was structured to target a specific focus group, and included 
participants with extensive knowledge of the area, local senior citizens that grew up in 
the area, and active members of local community groups with interests in 
environmental, social and coastal matters.  
5.2.4.2 Workshop Process 
The workshop (based on a design charrette) was conducted according to the following 
process and key topics were addressed: 
 Identify assets and attributes valued by the local community; 
 Map hypothetical risks of potential climate change impacts; 
 Identify risks and issues; and 
 Plan and design potential concepts and ideas, identifying the potential of place.  
5.2.5 Stage 5 
Stage 5 focused on identifying the longer-term history of human and landscape 
interaction of the region from Aboriginal people’s perspective. To understand the 
deeper forms of the land, the changing landscape over long periods of time, the climate 
patterns, and the human settlement patterns of the past, an interview was conducted with 
the Elders of the Wadawurrung Aboriginal people in the southwest region of Victoria. 
Additional to the interview, a guided field trip was undertaken to special and sacred 
sites, settlement ruins, and areas of interest that represent settlement and migration 
patterns of the Wadawurrung peoples across Country. 
 
As identified in Chapter 3, the pioneers31 of ecological and regenerative design 
acknowledged that Indigenous cultures’ knowledge of the environment was very deep, 
and consciousness was formulated in the context of wholeness relating to the natural 
environment and the surrounding landscape. Van der Ryn refers to this stage of human 
development as ‘magical consciousness’, where oral language and the graphic image 
and symbol were at the heart of awareness, representative of natural phenomena and 
oneness with nature (Van der Ryn, 2005, p. 137). For this reason the inclusion of the 
Wadawurrung Aboriginal people’s knowledge of the study area is considered as a very 
important aspect to establish the wholeness and interconnectedness of the human and 
natural habitat.  
 
                                                 
31 Alexander (1964), McHarg (1969), Lyle (1991), Van der Ryn (2005), and Cole (2012) referred to the knowledge of 
Indigenous cultures as wisdom of the larger whole, and the close connection between human and nature forms part of 
the bigger whole. 
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For the analysis of information based on Aboriginal knowledge, it is important to 
understand the process of narrating. Collecting data and gaining an understanding of 
Aboriginal knowledge is through listening to ‘story telling’32. The interview (listening 
to the story) and analysis of the information are participatory based. According to 
Riessman (1993), the researcher and interviewee undertake a 5-stage process. Attending 
an experience suggests that the interviewee selects what they notice based on their own 
interests and biases. Thus, the interviewee will construct realities of the observations at 
this level in a way that was most relevant to that individual. The narrative is then 
inevitably a representation of the self in a socio-spatial context (Goffman, 1959, in 
Riessman, 1993). The researcher will capture this narrative in the context of his/her 
theoretical framework, as indicated in Figure 18. Finally, the reading of the story will be 
the final representation of the experience, and the reader will interpret the narrative.  
 
Figure 18: Indigenous knowledge capturing - Wadawurrung (Source: Author) 
 
Stage 5 informed the following attributes of the RADM: 
 Wholeness of place, the connection to Country (the land and nature) over long 
periods of time, from the perspective of local Aboriginal people; 
 Forces of change, the changes of landscape and human connection to Country; 
and 
 Potential of Country, what is unique about Country that has the potential to 
contribute to the wholeness of the larger system of which it is part. 
                                                 
32 Story Telling is the way knowledge of the environment gets transferred from one generation to the other in 
Indigenous cultures. 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 81 
5.2.6 Stage 6 
Stage 6 addressed the adaptation planning and design of the town. This stage includes 
the development of regenerative patterns. As indicated in Figure 16, the adaptation 
planning and design of the town through the application of the Regenerative-Adaptive 
Design Model, will be addressed in Chapter 6.  
Stage 6 informed the following attributes of the RADM: 
 Development of the regenerative patterns of place, using the ‘notion of 
regenerative patterns’ equation; and 
 Adaptation planning and design, including the regenerative-adaptive processes, 
principles and qualities of a place as an input to an adaptation framework that 
can inform adaptation responses, contributing to the overall implementation of 
the Regenerative-Adaptive Design Model. 
5.3 The Great Ocean Road Coastal Region  
5.3.1 Introduction  
Living next to nature is the attraction for communities along the Great Ocean Road 
coast, a traveller’s paradise with some of Australia's best surf beaches, bustling resort 
towns, spectacular scenery, and lush rainforests. Beyond visual attributes, the 
ecological, social and economical values boost a shift in Australian culture from the 
bush and city. In Victoria, the migration to the coastal towns from the city of Melbourne 
includes the emergence of a third culture, “the culture of the beach” (Salt, 2003), the 
culture of communities along the Great Ocean Road coast. These communities survive 
today because of their high visual and natural attributes, which underpin their existence 
and economic survival. It is these same attributes that make coastal towns attractive 
places to live, and that are now threatening their current existence (Roös & Jones, 
2013). Change these landscape attributes and you have a dramatic effect upon their 
context, economic, social and environmental sustainability.  
 
The values that are important for residents and that make the Great Ocean Road coastal 
region an attractive tourism destination are evident in its natural, built and 
social/recreational attributes.  
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Figure 19: Great Ocean Road Coast - Natural Attributes (Source: Author) 
 
Figure 20: Great Ocean Road Coast - Town of Anglesea, Built Attributes (Source: Author) 
 
Figure 21: Great Ocean Road Coast - Recreational Attributes (Source: Author) 
 
5.3.2 Study Area 
The Great Ocean Road coastal region stretches from Torquay in the east to 
Peterborough in the west, just south of the town of Warrnambool (as indicated in Figure 
23). The heritage aspects for this region of the Victoria coast are an important element 
for the local communities. Aboriginal and European heritage and cultural values are 
important when considering impacts of urban development and loss of heritage and 
spiritual places due to sea level rise, or other natural disasters.  
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5.3.2.1 Brief History of Aboriginal Settlements 
The Aboriginal people of Victoria seasonally occupied both the coast and hinterland 
during the Holocene (Coutts, 1981, p. 15). Archaeological evidence of Aboriginal 
settlements in Victoria includes ruins as well as midden sites, and small tools. The small 
tool tradition of the last 4,000 years is the most prevalent artefact type identified in this 
southern region of Victoria, from Geelong to Warrnambool, known today as the Great 
Ocean Road region (Frankel, 1991, p. 141). The Aboriginal peoples of this region are 
known as the Wadawurrung and the Gadubanud people. Written observations by 
Europeans of the Aboriginal people of Victoria began as early as 1802 (Cannon, 1981). 
Ethno-historical texts increased in number after permanent European colonisation was 
established in 1835. Clark (1990) was responsible for recording most of the primary 
sources of Aboriginal history in this region. A detailed history of Aboriginal settlements 
in the Great Ocean Road region is further discussed in Section 5.5.  
5.3.2.2 Brief History of European Settlements 
It took 30 years after Captain James Cook sighted the Australian mainland in 1770 
before George Bass and Matthew Flinders conducted explorations south from Port 
Jackson and discovered the east and west Victorian Coast. On the 7th December 1800 
Lieutenant James Grant sailed around a large cape, and named it Cape Albany Otway 
(Leggett, 1970). The first official attempt at European settlement in Port Phillip Bay 
was made by David Collins, with groups of marines, convicts and free settlers, at 
Sorrento in 1803 (Marshall & MacGulloch, 2012). Shortly after this attempt, the first 
European settlements along this part of the Victorian coast were established when in 
1849 William Lindsay was issued with a licence to extract timber from the shores of 
Louttit’s Bay and Apollo Bay (Lorne Historical Society, 1970, p. 14). Soon Lorne 
developed as a seaside resort, and the beautiful coast of west Victoria became a 
destination for many settlers. Other towns began to grow in permanent dwellings 
including Peterborough, Port Campbell, Apollo Bay, Warrnambool and Princetown, and 
the affinity with the coast was clearly evident in these early years. Easy access and 
amenities that provide comfort influenced their establishment, evident in the image 
represented in Figure 22.  
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Figure 22: Mountjoy Parade, Lorne (Source: PIRG, 1977)  
5.3.2.3 The Great Ocean Road 
The name for the coastal region, ‘Great Ocean Road’, stems from the road that returned 
soldiers from World War I built between 1919 and 1932 (Downes, 1982). The winding 
road through the rugged terrain and rainforests of the coastal region provides easy 
access to areas of unprecedented natural beauty, and soon additional coastal settlements 
were established. Initially the road was planned from Barwon Heads to follow the 
coastline all the way around the Cape Otway and to end near the town of Warrnambool.  
This rugged and beautiful coast was now easily accessible by car from the larger 
Victorian cities. In 2011, the road was added to the Australian National Heritage list 
(Johnston, 2011).  
 
Figure 23: Great Ocean Road Coastal Region: Location 6 Study Towns (Redrawn from: DSE, 
2004) 
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As indicated in the above figure, along the Great Ocean Road, six coastal towns were 
selected for sampling:  
 Port Campbell   Sampling Town 1   
 Apollo Bay   Sampling Town 2   
 Wye River   Sampling Town 3   
 Lorne    Sampling Town 4    
 Anglesea    Sampling Town 5   
 Torquay    Sampling Town 6   
 
The criteria for the selection of the six towns in the Great Ocean Road region reflect 
similar qualities and features of towns in the larger coastal region of Victoria, namely: 
 Identified risks to climate change impacts; 
 Growth patterns and pressures from tourism; 
 Town character; 
 Heritage and cultural values; 
 Landscape attributes; and 
 Indigenous cultural heritage of the area. 
 
Using the framework of the RADM as guidance for data collection of the sampling 
towns, the identification of many similarities in the coastal towns resulted in the 
selection of Anglesea (Sampling Town 5) as the case study town to be used for testing 
the theory and model. The next section presents the findings from this data collection.  
5.4 Anglesea 
5.4.1 Coastal Town Historical Context and Attributes - Stage 1 
5.4.1.1 Introduction 
Coordinates: 38.24,29 S / 144.11,07 E.  
Postcode: Victoria, 3230 
 
The coastal town of Anglesea is about 110 kilometres from the state of Victoria’s 
capital city of Melbourne, in the federal electorate of Corangamite. It represents the area 
of the Great Ocean Road coast located on the edge of the Otway forest; it is 
representative of the typical small coastal hamlets founded in this area, and in this 
instance, of the six sampling coastal towns. The town is located next to the Anglesea 
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River inlet, with a wetland, hilly geomorphology, large trees, bush and coastal scrub, 
and limestone coastal cliff that butts against the sandy beach area (Figure 24). The 
vegetation is predominantly heath woodland, lowland forest, and coastal headland 
scrub. The setting of the town within the bush, river plain and the coast makes Anglesea 
a major attraction for holidaymakers that visit the Great Ocean Road coast. Nearby 
coastal settlements with similar characteristics are Lorne, Aireys Inlet, Bells Beach and 
Jan Juc.  
 
Figure 24: Anglesea Boardwalk (Source: Author)  
5.4.1.2 Brief History of Anglesea 
Before European settlement, early explorers noted the Wadawurrung people occupied 
the land in the area close to the river (Richards, 1998; Clark, 1990; PIRG, 1977). The 
remoteness of Anglesea restricted any settlement or development, and growth of the 
town only started in the late 1800s. The earliest European settler of the region was John 
Airey who moved to Roadknight and Aireys Inlet south of Anglesea in 1839. The first 
land in Anglesea (known then as Swampy Creek) was occupied and settled by Michael 
Fallon in 1845. In 1884, the then shire of Barrabool gazetted Anglesea as a town and 
between 1894 and 1890 blocks of land were sold (Weber, 2010). To cross the River, the 
Anglesea Bridge was built in 1968 and allowed further growth of the town. Today, 
Anglesea is predominantly a tourist town. The recently closed Alcoa open-cut coal mine 
was for many years a provider of employment for a small portion of local residents.  
5.4.1.3 Natural Attributes 
Similar to Wye River and Lorne, Anglesea is set within the Otway Ranges, located at 
the edge of the Great Otway National Park. This and the reserve (the Anglesea Heath33) 
                                                 
33 The Anglesea Heath is a 7000 hectares parcel of land that nearly surrounds the whole of the town. This name was 
given to the title of the land, and is not a typical heathland that is open with low shrubs. Bush and trees with a 
diversified ecosystem cover the Anglesea Heath. The EVC classification of this area includes woodland, mixed 
lowland forest, swampy riparian woodland, sedgy wetland and shallow fresh water marshland (McKellar, 2009).  
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surround the town. Various creeks and the Anglesea River carve through the landscape 
and coastal bush, with its inlet expanding through the beach into the ocean, with long 
stretches of sections of sandy beaches on both sides. High limestone cliffs embrace the 
sandy beaches, and in various areas rock formations protrude into the sea. The hilly 
forests result in dramatic landscape scenery. Similar to other small settlements on this 
coast, the vegetation of Anglesea is a mixture of introduced and local native species. 
Dominant vegetation types include Heathy Woodland (EVC 48), Sand Heathland (EVC 
6), Clay Heathland (EVC 7), Coastal Saltmarsh/Mangrove Shrubland Mosaic (EVC 
302), Coastal Headland Scrub (EVC 161), and Lowland Forest (EVC 161; SCSC, 
2008).  
5.4.1.4 Built Attributes  
Various homes are simple in form and reflect the ‘beach shack’ and ‘fisherman’s 
cottage’ style of buildings. Buildings predominately sit within or below the tree canopy, 
and are single-storey. In the commercial area of the town buildings are double-storey, 
with a higher density zoning, and are located on the street front. Anglesea lost most of 
its early heritage buildings in the fires of 1891, and then later in the Ash Wednesday 
fires of 1983, which had the biggest impact on the landscape and settlement of the town 
(Weber, 2010). As with most of the small towns along this coast, out of character 
buildings are present; these are bulky, boxy in style with large footprints on the land, 
indicated in Figure 25. 
 
   
In Character - Anglesea             Out of Character - Anglesea 
Figure 25: Typical In and Out of Character Built Forms - Anglesea (Source: Author) 
5.4.1.5 Demographics  
In summary, the population of Anglesea (UCL – Urban Centre Locality) was 2,454 in 
2011; of these 48.5% were male and 51.5% were female. Aboriginal and Torres Strait 
Islander people made up 0.8% of the population (ABS, 2011). The median age of 
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people in Anglesea (UCL) was 48 years. Children aged 0 - 14 years made up 16.0% of 
the population and people aged 65 years and over made up 23.8% of the population. Of 
these 47.3% were employed full time, 41.4% were employed part-time and 3.9% were 
unemployed (ABS, 2011; DTPLI, 2014). In Anglesea, 33.4% of private dwellings were 
occupied and 66.6% were unoccupied (ABS, 2011). The comparison of demographics 
of Anglesea in relation to the Victoria region and the rest of Australia is indicated in 
Table 1 below:  
Table 1: Demographics of Anglesea in relation the State of Victoria, and rest of Australia (ABS, 
2011) 
People Demographics 
People Anglesea % Victoria % Australia % 
Total 2,454 -- 5,354,042 -- 21,507,717 -- 
Male 1,189 48.5 2,632,619 49.2 10,634,013 49.4 
Female 1,265 51.5 2,721,423 50.8 10,873,704 50.6 
Age 0 -14yrs  258 15.8 998,793 18.6 4,144,025 19.3 
Age 65yrs - over  586 23.9 761,580 14.2 3,012,289 14 
Aboriginal & Torres Strait 
Islander people 
19 0.8 37,990 0.7 548,369 2.5 
Employment Statistics 
Worked full-time 541 47.3 1,583,266 59.2 6,367,554 59.7 
Worked part-time 474 41.4 791,836 29.6 3,062,976 28.7 
Away from work 84 7.3 155,530 5.8 627,797 5.9 
Unemployed 45 3.9 144,844 5.4 600,133 5.6 
Total in labour force 1,144 -- 2,675,476 -- 10,658,460 
 
 
Dwelling Type Numbers  
Occupied private 
dwellings 
920 33.4 1,944,690 88.7 7,760,320 89.3 
Unoccupied private 
dwellings 
1,838 66.6 246,742 11.3 934,470 10.7 
 
5.4.1.6 Local Climate 
The climate of Anglesea is warm-temperate, and is considered to be Cfb according to 
the Köppen-Geiger climate classification. Similar to the other towns along the Great 
Ocean Road Region, Anglesea has a significant amount of rainfall during the year. This 
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is true even for the driest month. The temperature here averages between 13.9°C and 
16.3°C and the rainfall averages 619.4 mm annually (BOM, 2014).  
5.4.2 Wholeness of Place - Stage 2 
5.4.2.1 Wholeness of Location 
The wholeness of the location at Anglesea according to the 15 properties, as it stands at 
the time of this study, is summarised in Table 2. Detailed information about Anglesea’s 
15 properties [of wholeness] is listed in the Wholeness of Place Evaluation Table, in 
Appendix 6.  
 
Table 2: Evidence of the Fifteen Properties of Wholeness in Anglesea  
Location Fifteen Properties Town 
Boundary 
Catchment 
Boundary 
Anglesea 1. Levels of Scale 8 5 
2. Strong Centres 11 5 
3. Boundaries 8 7 
4. Alternating Repetition  8 9 
5. Positive Space 9 7 
6. Good Shape 4 5 
7. Local Symmetries 5 6 
8. Deep Interlock and Ambiguity 4 6 
9. Contrast 6 4 
10. Gradients 3 3 
11. Roughness 5 5 
12. Echoes 4 6 
13. The Void 3 2 
14. Simplicity and Inner Calm 1 2 
15. Not Separateness 1 1 
 Total  80 73 
 
Anglesea is a coastal holiday town set amongst the trees of the Otway forest, with the 
residential homes integrated within the natural bush. Driving down towards Anglesea 
on the Great Ocean Road, views towards the town provides the impression of a 
settlement within the coastal bushland, embraced by trees and vegetation. This character 
of the town is a strong element that influences how the 15 properties [of wholeness] 
connect and strengthen each other. Its setting, amongst hills and valleys covered in 
vegetation, and its location next to the River are the source of its attraction for human 
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settlement, and provide a ‘sense of stillness’, an aspect that is most strong in properties 
13 (The Void) and 14 (Simplicity and Inner Calm). Additionally the dense vegetation 
and coastal bush that embrace the town results in a sense of togetherness of the two, 
representing property 15 (Not Separateness). The coastal bush, setting of houses 
integrated within the trees, and the River re-occur as strong elements in most of the 15 
properties [of wholeness] for Anglesea.  
5.4.3 Town Diagnosis - Stage 3 
5.4.3.1 Geometric Structure 
The geometric structure considering the whole context of Anglesea is a diagram that 
captures the large-scale structure of the context of the town, and is depicted in Figure 
26.  
 
Figure 26: Large Scale Geometric Structure of Anglesea (Source: Author) 
 
Features from the diagram that determine the character and essence of the place are: 
1) The River is located in the middle of the settlement, dividing the town in two; 
2) Surrounding hills are covered with trees and vegetation; 
3) The Great Ocean Road crosses the River over a bridge in the centre of the town, 
which connects the residential areas on the east and west regions of the River; 
4) Local shops and amenities are located along the Great Ocean Road; 
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5) Four places are indicated as access to the town from the north, east, west and 
southwest; 
6) Combination of a formal street grid, and an informal street grid running along 
contour lines and the topography of the land; 
7) Scattered houses between trees on the edges of the settlement;  
8) Open grassy area next to and along the meandering River, including wetlands and 
saltmarsh;  
9) On both sides of the River inlet there are long stretches of sandy beaches, edged 
with limestone cliffs on the north and rocky coast on the south; and 
10) Landscape pinnacle protruding into the ocean at the southern end of the town.  
5.4.3.2 Town Diagnosis  
Table 3 provides a list of the attributes identified in the town diagnosis of Anglesea.  
 
Table 3: Summary of Town Diagnosis for Anglesea  
Finding Special Places Views and Focal Points 
1) The Beach and River inlet 
2) The Beach Cliffs 
3) Anglesea Heath 
4) Coogoorah Park  
5) Surf Life Saving Club 
6) Caravan park and camping grounds 
7) Anglesea River and wetlands 
1) Anglesea Lookout  
2) Anglesea River bank and wetlands 
3) River mouth  
4) Beach and cliffs  
5) Point Roadknight 
6) Cliff top  
Place Character Centres 
1) Bush meets Sea  
2) Australian beach shack  
3) Setting within the Anglesea Heathland  
4) Small coastal setting  
5) School camps in the bush 
6) Bush walking trails  
1) The shopping strip  
2) Surf Life Saving Club 
3) The Beach and River inlet 
4) The info centre 
5) Caravan park  
6) The golf club  
7) Coogoorah Park  
Places to Heal Vulnerability  
1) The coal mine power station  
2) Air quality (pollution due to power station)  
3) The Anglesea Heath 
4) Coastal foreshore  
5) River and wetlands  
1) Beach and River inlet 
2) Caravan park 
3) Homes in the bush on boundary of settlement 
4) Surf Life Saving Club 
5) Great Ocean Road bridge  
6) Natural bush and coastal heath  
Prospect Boundaries 
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1) Caravan park area 
2) Anglesea Heath  
3) Foreshore Cliffs  
4) Main beach and River inlet  
5) Coogoorah Park  
6) Bush and beach setting  
1) Anglesea River, inlet, beach and Cliffs 
2) Salt Creek and Marshall Creek 
3) Coastline and Ocean 
4) Anglesea heath and bush  
5) Otway forest nature reserve  
6) Great Ocean Road 
 
5.4.3.3 Town Diagnosis Map 
The town diagnosis outcomes of Anglesea are represented in the town diagnosis map, as 
indicated in Figure 27. 
 
Figure 27: Town Diagnosis Map of Anglesea (Source: Author)  
 
5.4.3.4 Core Patterns as the Generative Code 
The core patterns of Anglesea were identified by writing down the patterns that 
emerged when a sketch of the town was produced. Table 4 below describes the core 
patterns as captured in the sketch (Figure 26) of the town of Anglesea: 
Table 4: Core Patterns of Anglesea 
Core Pattern Description 
The Anglesea Heath  
[AS-CP1] 
The Anglesea Heath is the parcel of land surrounding the town, 
covered with natural woodland bush, with a setting in hills and 
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Core Pattern Description 
valleys. The setting of the town within the bush woodland and the 
beach on the southern side results in the integration of buildings 
with nature and fronting the coastline. The local residents refer to 
the most noticeable character of Anglesea as living at the ‘Beach 
and Bush’.  
The Anglesea River  
[AS-CP2] 
The Anglesea River can be seen as the ‘heart’ of the town. The 
River was and is the main attraction for holidaymakers and residents 
alike. The River connects the land with the sea, the beach surrounds 
and the inlet. The River is key to the functioning of the ecological 
system of the wetlands as well as the larger watershed of Anglesea 
region.  
Anglesea River Inlet 
[AS-CP3] 
The River inlet is located at the bottom of the River extending out 
into the sea with a sandy beach and cliffs on the north side, and 
rocky shores on the south side.  
The Great Ocean Road 
[AS-CP4] 
The Great Ocean Road is the main access into and out of the town. 
The Road forms a meander around the floodplains and along the 
riverbanks, along the coast and out into the Anglesea Heath and 
Otway Forest.  
The Great Ocean Road Bridge 
[AS-CP5] 
The Great Ocean Road crosses the Anglesea River close to the 
centre of the town, and is the only road connection between the east 
and west areas of the town.  
The Formal and Informal Street 
Patterns 
[AS-CP6] 
Noticeably, some parts of the town are aligned in formal street 
patterns; whereas closer to edges of the town the informal street 
patterns follow the topography of the land. The contrast of formal 
and informal structures of the street layouts provides a context of 
complexity. 
The Cliff 
[AS-CP7] 
The high cliffs on the northern beach undoubtedly create stature. 
Contrast between the water of the ocean, soft sand of the beach and 
the hard limestone formations visible in the façade of the cliff 
echoes formations of patterns of the environment.  
The Shopping Street 
[AS-CP8] 
The shopping street hosts a few restaurants, as well as businesses, 
offices, and additional amenities that support local food needs, 
community activities, community gatherings, and is a stopping place 
for travellers and tourists on the Great Ocean Road.  
Wetlands 
[AS-CP9] 
The wetlands along the Anglesea River are a diverse ecological 
landscape. Vegetation differs from damp herb rich woodlands, 
swampy riparian woodlands, coastal saltmarshes, mangrove strips 
and estuarine wetlands.  
Beach, Rocks and Surf 
[AS-CP10] 
The stretches of beach south and north of the River inlet are lined 
with a rocky coastline, as well as cliffs. The bay forms long 
stretches of sandy shores and surf that are used for surfing and other 
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Core Pattern Description 
recreational uses. Beach and surf recreational activities are 
important assets for the town’s economic and social existence.  
The Point  
[AS-CP11] 
The point of the bay (Point Roadknight) protrudes into the ocean, 
with views and lookout up and down the coast. Point Roadknight is 
a key attraction for visitors.  
 
5.4.3.5 Regenerative Attributes 
The following regenerative attributes of Anglesea have been identified, as indicated in 
Table 5. They are defined as the qualities that can restore, renew, or revitalize the 
sources of energy and materials that support the place’s existence: 
 
Table 5: Regenerative Attributes of Anglesea 
Attribute Regenerative Potential  
Water Flow 
[AS-RA1] 
Surface water runoff, standing water bodies, order of small streams, 
the river and landscape topography in the Anglesea River, Salt 
Creek and Marshall Creek watershed. 
Wind 
[AS-RA2] 
Optimisation of local climatic conditions and wind to generate 
energy. Wind energy can be used along the cliffs at the coastline, as 
well as at the quarry of the decommissioned coalmine.  
Solar 
[AS-RA3] 
Energy source for natural processes and human needs, inclusive of 
conversion and storage. 
Woodlands 
[AS-RA4] 
Biodiversity and wildlife habitat of the Anglesea Heath and 
woodlands. Recreational uses and natural services. 
River Course 
[AS-RA5] 
Ecosystem and terrestrial environment linking of the inland Otway 
forests, the Anglesea Heath and woodlands with the ocean at the 
River inlet. Topographic carving of valleys in the hills provides a 
connection with land and sea. Wetlands along the River provide for 
dynamic food webs and ecosystem stabilisation.  
Ocean 
[AS-RA6] 
Wave energy for power generation. Marine environment for 
controlled recreational use and fishing. Waves for recreational use 
such as surfing.  
Small Scale Local Agriculture 
[AS-RA7] 
Small scale local agriculture in the form of vegetable gardens 
located in private properties, as well as in parklands with potential 
for community gardens.  
Waste 
[AS-RA8] 
Biodegradable waste, organic waste recycling, and the recycling of 
grey water for a close-loop system. 
Flora and Fauna 
[AS-RA9] 
Native vegetation and animals, relationships of wildlife habitat and 
domestic habitats. Optimizing biological diversity between habitats. 
Soils Practices that enhance soils to support local biodiversity and 
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Attribute Regenerative Potential  
[AS-RA10] ecological systems.  
Small Business  
[AS-RA11] 
Improve local economy by providing a mixture of shops and 
amenities to provide local products for residents, as well as tourism. 
Heritage and Culture 
[AS-RA12] 
Local heritage and culture as a mechanism to strengthen sense of 
belonging, community wellbeing, and tourism attraction.  
 
5.4.4 Focus Group Workshop - Stage 4  
5.4.4.1 Assets and Attributes 
Table 6 lists the community assets and attributes identified by Anglesea’s local resident 
focus group workshop: 
Table 6: Assets and Attributes of Anglesea  
Asset /Attributes Description  
1) The Cliff  The ‘Cliff’ - the high cliffs on the northern beach  
2) Beach, Rocks 
and Surf  
The stretches of beaches north and south of the River inlet continue with rock 
formations, and great surf that provides recreational activities. 
3) Coogoorah 
Park 
Coogoorah Park butts against the River, and provides recreational activities for 
residents.  
4) The Caravan 
Park 
The holiday caravan park located at the River inlet of the Anglesea is a main 
tourist attraction.  
5) Point 
Roadknight 
The point of the bay (Point Roadknight) protrudes into the ocean, with views and 
lookout up and down the coast.  
6) River and inlet The Anglesea River, the inlet, riverbanks, and beach areas that are influenced by 
tidal conditions. 
7) Marine 
National Park 
The Point Addis Marine National Park stretches from Bells Beach down to right 
in front of the town of Anglesea. The Marine Park is an attribute to the natural 
values of Anglesea.  
8) The Anglesea 
Heath 
The Anglesea Heath surrounding the town, covered with natural woodland bush, 
with a setting in hills and valleys. 
9) The Lookout The Anglesea lookout provides for views and vistas of the area, and is a major 
attraction for residents and visitors alike.  
10) River Bridge 
and Great 
Ocean Road 
The Great Ocean Road as main access in and out of Anglesea, with the bridge 
over the River connecting the two parts of the town.  
11) The Shopping 
Street  
The shopping street hosts a few restaurants, as well as businesses, offices, and 
additional amenities that support local food needs, community activities, and 
community gatherings. 
12) Surf Life 
Saving Club 
(SLSC) - 
Anglesea 
Anglesea SLSC building located on the foreshore, at the main beach.  
13) Coastal Hamlet 
Town 
Character 
The neighbourhood character of Anglesea reflects a Coastal Hamlet, with homes 
and buildings of ‘beach shack’ style.  
14) Wetlands  Wetlands and saltmarsh of the Anglesea River provides for an important 
ecological system and native habitats of the area.  
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5.4.4.2 Risk Mapping 
The process of risk mapping takes into account coastal hazards that will result in the 
inundation and coastal recession of the area. For the purpose of the AbD focus group 
workshop the hypothetical risk mapping identifies potential risk exposure between 0.8m 
and 1.4 m sea level rise at timescales from the years 2030 to 2100. This hypothetical 
scenario for Anglesea is indicated in Figure 28.  
 
Figure 28: Hypothetical Risk Mapping of Sea Level Rise - Anglesea (Source: Author) 
Risks and impacts due to sea level rise and climate change impacts identified by the 
local community members of Anglesea are indicated in Table 7. 
 
Table 7: Risks identified by the community of Anglesea  
Social, economic, environmental Natural attributes impacted by change 
1) Loss of the Life Saving Club on the foreshore 
reserve due to cliff collapse. 
2) Loss of caravan parks - main financial income 
of town (tourism)  
3) Loss of shopping district along Great Ocean 
Road.  
4) Loss of recreational use of the Anglesea River 
- river ecosystem, wetlands and inlet and 
beach area 
5) Loss of roads, water and power infrastructure  
6) Tourism and local economy collapse, that will 
1) Beach loss and collapse of cliffs 
2) Bay, beach and foreshore / coastal erosion. 
3) Loss of marine life 
4) Ecological system of the Anglesea River, Salt 
Creek and Marshall Creek, and surrounding 
habitats 
5) Loss of wildlife  
6) River, estuary and wetlands inundation 
7) Loss of the Anglesea Heath 
8) Loss of Coogoorah Park 
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reduce food security, economic security, and 
social security 
7) Fire risk - loss of homes and infrastructure  
  
 
Built attributes impacted by change Heritage, cultural, spiritual attributes impacted 
by change 
1) Recreational assets such as caravan parks, 
holiday cottages and amenities, beaches, park 
shelters 
2) Local shopping district along the Great Ocean 
Road 
3) SLSC - Surf Life Saving Club 
4) Roads, bridge across Anglesea River, access in 
and out of town, and bulk electrical and water 
infrastructure 
5) The Great Ocean Road 
6) Homes  
 
1) Loss of beach and surf 
2) Aboriginal cultural heritage sites next to River 
and beach (middens) 
3) Lifestyle change, key attributes of town will be 
affected 
4) Loss of identity of place - uniqueness is 
connected to all natural attributes - Anglesea is 
the “bush” 
  
5.4.4.3 Planning and Design Concepts 
The concept proposal by the local community focus group is indicated in Figure 29. 
 
Figure 29: Proposed Community Concept Planning and Design for the Future of Anglesea (Source: 
Author)  
 
The main strategy proposed by the focus group workshop participants for Anglesea is 
“retreat”. In a staged process, main infrastructure, houses, buildings and amenities need 
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to be relocated to areas where coastal inundation and coastline recessions will not affect 
the assets. The main attribute of Anglesea is the River, and the proposed engineering 
solutions, in combination with nature’s own solutions for embankment and attributes, 
include: relocation and re-routing of the Great Ocean Road to the north of the town; 
relocation of the commercial centre to the west of the River on higher ground; 
construction of an artificial reef for storm surge protection, and planning and design of 
the town to become “sustainable positive” and resilient.  
5.5 Local Aboriginal Knowledge - Stage 5  
Wadawurrung travelled extensively in Country, moving with the seasons and 
following food resources. They moved from inland and the mountains across the 
plains to the sea, then back inland again. Temporary bark shelters was used for 
camping, but our people always returned to their permanent settlements with 
houses made of rock walls and mud roofs covered with bower spinach34 and other 
herbs (Wadawurrung Elder Uncle David Tournier (dec.), 2014, personal 
communication) 
5.5.1 Introduction 
This section reflects on Stage 5 of the data collection and interpretation. This Stage 
focused on identifying the longer-term history of human and landscape interaction 
through investigating the Aboriginal history of the region and the deeper relationships 
that were evident in the culture and daily activities of local Aboriginal people. To 
understand the deeper forms of the relationship between land, humans, climate and 
nature, and the human settlement patterns of the past, this section explores the history of 
the Gadubanud35 and Wadawurrung Aboriginal people, as well as recording the 
outcomes of interviews held with Aboriginal Elders of the Wadawurrung36. It must be 
noted that Aboriginal settlements and migration along the coast were not necessarily 
similar to where European settlements were established, and findings thus cannot be 
specifically explored for each case study town; rather, they focus on the greater region 
where all of the six case-study towns are located.  
                                                 
34 Bower Spinach (Tetragonia implexicoma) is found mainly in the coastal regions of New Zealand and South 
Australia. It occupies habitats of coastal dunes, shrub land, coastal woodland and grassland. The succulent leaves and 
orange-red berries was a significant food source for the Aboriginal people of Tasmania and Victoria (DEPI, 2014). 
35 Gadubanud representatives have not been interviewed due to information evidenced in Clark, Mulvaney and 
Niewójt [sic] articles.  
36 Two leaders (Elders) of the Wathaurong Aboriginal Co-operative Ltd have been interviewed as representatives of 
Wadawurrung community in Geelong.  
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5.5.2 Historical Context 
Around 40,000 years before present (BP), most parts of the Australian continent had 
already been settled by Aboriginal people (Frankel, 1991, p. 15). This settlement 
included the southern parts of the continent, including Victoria. The climatic changes 
during the Last Glacial Maximum (LGM; around 26,500 BP to 19,000 BP), and in the 
late Pleistocene and the warmer Holocene (12,000 BP to present) had an effect on the 
location, timing and reasons for occupying different parts of the land in Victoria by 
Aboriginal people (Marshall & MacCulloch, 2012). In the study area of the Great Ocean 
Road Region, the Gadubanud and Wathaurong (Wadawurrung) occupied both the coast 
and the hinterland during the Holocene era, and the most prevalent artefact type of the 
small tool tradition of the last 4,000 years was identified in this southern region of 
Victoria (Coutts, 1981, p. 15; Frankel, 1991, p. 141). 
 
Observations of the Aboriginal people of Victoria began as early as 1802, and the 
recording of ethno-historical texts increased after permanent European colonisation in 
1835. The primary sources of Aboriginal history in Victoria have been recorded by 
Clark with his reconstruction of traditional Aboriginal language boundaries in Victoria 
(Clark, 1990). The sources include journal entries and government correspondence 
produced by other explorers such as Matthew Flinders, as well as settlers and 
missionaries, including G.A. Robinson, the Chief Aboriginal Protector, and records by 
William Buckley (Marshall & MacCulloch, 2012). 
 
The Wadawurrung and the Gadubanud people resided, and still reside in the south-
western regions of Victoria, as indicated in Figure 30.  
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Figure 30: The Great Ocean Road Region (Study Area) and Aboriginal territories (Source: Clark 
1990)  
5.5.2.1 The Gadubanud 
The Gadubanud people resided at various settlement nodes throughout the Otway 
region, managed their land and altered the natural resources of the region to best serve 
their daily needs. One example of such a natural resource management practice is the 
use of fire. Very few records exist of the Gadubanud people, but although they were 
rarely recorded beyond the Otway region, they maintained complex relationships with 
other neighbouring Aboriginal groups, such as the Gulidjan people of the Lake Colac 
region and the Wadawurrung people of the Port Phillip Bay region. Through these 
relationships their history can be recorded (Mulvaney, 1961). Chief Protector Robinson 
first recorded their presence in 1842 when he met three Gadubanud people at the mouth 
of the Hopkins River near Warrnambool, and received details of four clans that resided 
on the western edge of the Otway Ranges. Clark indicated (Figure 31) that a pattern of 
semi-nomadic movements of the Gadubanud linked the midlands, estuarine and coastal 
settlement sites, which were known for their high food yields and provided food supply 
throughout the year according to the seasons. 
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Figure 31: The Country of the Gadubanud people indicating locations of clans and major settlement 
nodes (Source: Adapted from Clark 1990) 
The land-based economy of the Gadubanud was predominantly focused on gathering 
and cultivating of food that would sustain their different clans. Settlement distribution 
of the Gadubanud was focused on the availability of regional food resources, and 
according to Niewójt, an investigation of specific locations of regional food sources 
helped to confirm the areas of settlement concentrations at the Aire River estuary, Cape 
Otway and the wetlands along the Barwon River (Niewójt, 2013). The recordings of 
Gadubanud camps by Robinson, Buckley and Armytage correlate with these 
concentrations, and significant archaeological deposits in the same nodes support these 
findings (Richards, 1998).  
5.5.2.2 The Wadawurrung 
According to Clark (1990), the Wadawurrung (or Wathaurong) were a populous tribe 
with over 25 clans that occupied a territory of about 120 x 150 km, from the Otway 
Ranges in the west to the northern inland woodlands of the central Victorian Dividing 
Range and Fiery and Mt Emu Creeks, down to the east Werribee plains and down south 
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the coastal areas of Bellarine Peninsula, along the Surf Coast to Aireys Inlet as indicated 
in Figure 32. The Wadawurrung is closely related to the language-culture groups of the 
Daung Wurrung, Bun Wurrung, Woi Wurrung, Djab Wurrung, and Dadja Wurrung, 
which form the Kulin Nation37 and consisted of more than 25 Clans as indicated in 
Figure 33 (Marshall & MacCulloch, 2012). As with all Kulin peoples, the 
Wadawurrung had a patrilineal kinship system, in which a person’s skin-group 
(otherwise known as a moiety) was inherited from their father. Clans belonged to either 
the Bungil (eagle-hawk) or the Waa (crow) moiety (CoGG, 2014; Richards, 1998; 
Clark, 1990). 
 
The area of land over which the Wadawurrung hunted and gathered food has been 
described by Clark as ‘the range’: 
…. the tract or stretch of country identifiable as the economic range, 
normally included the estate and was thus owned by clans [of the 
Wathaurong]. The band seasonally occupied and utilised various parts of the 
range in a settlement pattern that was a response to the group’s habitat 
(Clark 1990, pp. 4-5). 
 
                                                 
37 The Kulin Nation consisted of five language groups that resided around the Port Phillip Bay area and up to the 
Yarra River (Marshall & MacCulloch, 2012). 
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Figure 32: The Kulin Nation locations around the Port Phillip Bay area (Source: Clark, 1990, p. 
364) 
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Figure 33: The Wadawurrung region and location of clans (Source: Clark, 1990) 
5.5.3  The Wadawurrung and the Coast 
The Wadawurrung people had an affinity with the coast, and their cultural lands 
stretched along the coastline from the Werribee River to the Lorne peninsula and 
traversed inland in a north-westerly direction (WAC, 2014). Wadawurrung Country 
includes the ‘Sea Country’, which is the sea and the coastal strip along the coast that 
includes adjoining estuaries, beaches, and coastal waters (up to about 80 nautical miles 
offshore), rivers and ocean. The Wadawurrung people make no distinction between land 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 105 
and sea. They see themselves as having responsibilities and custodianship across the 
land and sea boundaries that have been put in place over many thousands of years.  
 
Sea Country is based on the relationship between the Wadawurrung people and the Sea 
Country that goes back to Creation. The wetlands, estuaries, rivers, lakes, and the sea 
have sustained the people culturally and economically for tens of thousands of years. 
Ownership and rights of Country, and Sea Country formed part of a complex structure 
that embraced all aspects of social, legal, economic and religious life. This structure was 
underpinned by the Aboriginal concept of Dreaming. The Dreaming stories of the 
Wadawurrung are similar to the other Aboriginal peoples that resided around Port 
Phillip Bay. Uncle David Tournier noted that “the Dreaming of Bunjil is very important 
for the Wadawurrung, as part of the larger Kulin Nation” (Tournier, 2014, personal 
communication).  
5.5.4 Coastline Migrations 
Aboriginal peoples’ migration from the coast to inland is evident due to past marine 
transgressions that have dramatically affected the landscape and Aboriginal settlement 
along Australian coastlines. These coastlines have varied significantly as a result of the 
broader climatic and sea level changes during the last glacial maximum and current sea 
levels, as indicated in Figure 34 (Marshall, 2012).  
 
Figure 34: Progressive coastline configurations along the Victorian and Tasmanian coastlines as a 
result of rising sea levels post last glacial maximum (LGM) at 18,000 years BP to approximately 
6000 BP (Source: Marshall, 2012). 
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The sea level changed dramatically during the last glacial from about 75,000 years ago, 
and was at its lowest at the height of the last glacial maximum (LGM), 18,000 years BP. 
The Bassian Plain linked the mainland and Tasmania during this time and the coastline 
followed the continental shelf, which was thousands of kilometres away (Marshall, 
2012, p. 69). As noted by Bird: 
... about 18,000 years ago when the glaciers and ice sheets reached their 
maximum extent, the sea was 120 to 140 metres below its present level, and 
the continental shelves were exposed as wide coastal plains... The warming 
of the climate and the diminution of the glaciers and ice sheets caused a rise 
in the sea level which continued until the mid Holocene about 6000 years 
ago; an event known as the late Quaternary marine transgression (Bird, 
1993, pp. 8, 9). 
 
These changes in coastlines directly influenced the migration of Aboriginal people, 
including the peoples of the Kulin Nation. The migration of Aboriginal settlements 
inland due to rising seawaters can be traced and mapped through the occurrence of 
midden sites and their locations (Marshall, 1997). 
 
The Dreaming stories of the neighbouring Boon Wurrung people reflect knowledge of 
changing sea levels and climatic events along the Victorian coastline as per the 
progressive changes indicated in Figure 34 above. This knowledge is represented in the 
following extract of the account from Boon Wurrung Elder, Ms Carolyn Briggs: 
Many years ago this land that we now call Melbourne extended right out to 
the ocean. Port Phillip Bay was then a large flat plain where Boon Wurrung 
hunted kangaroos and cultivated their yam daisy. But one day there came a 
time of chaos and crises. The Boon Wurrung and the other Kulin nations 
were in conflict. They argued and fought. They neglected their children. 
They neglected their land. The native yam was neglected. The animals were 
killed but not always eaten. The fish were caught during their spawning 
season. As this chaos grew the sea became angry and began to rise until it 
covered their plain and threatened to flood the whole of their country. 
The people went to Bunjil, their creator and spiritual leader. They asked 
Bunjil to stop the sea from rising. Bunjil told his people that they would 
have to change their ways if they wanted to save their land. The people 
thought about what they had been doing and made a promise to follow 
Bunjil. Bunjil walked out to the sea, raised his spear and directed the sea to 
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stop rising. Bunjil then made the Boon Wurrung promise that they would 
respect the laws (Briggs cited in Low Choy & Jones, 2013, p. 183) 
5.5.5 Wadawurrung Migrations  
The Wadawurrung settlement patterns followed food sources, and clans occupied a 
specific range over which they moved for gathering food, doing trading and fulfilling 
their social obligations. As indicated by Wadawurrung Elder Uncle David Tournier at 
the introduction of this section, movement of the clans were very much connected to the 
seasons, and the food associated with these. The Wadawurrung Country was also a very 
important area that included places of gathering of various Aboriginal groups from 
Victoria and beyond. Special gatherings and meetings occurred at special sites near the 
towns now called Queenscliff and Geelong. Clans from the Yari Yari, Bangerang, 
Baraba Baraba, Wiradjuri, as well as the other tribes of the Kulin Nation, would have 
navigated with canoes along the rivers down to Port Phillip Bay, crossing the Bay and 
eventually meeting for weeks at the special sites to settle disputes, trade, arrange 
marriages, heal the sick and conclude with song and dance38.    
 
There were several semi-permanent settlement nodes within Wadawurrung Country, 
especially where food sources were available or trade could happen between tribes, and 
special places for ceremonies. People would go back to these nodes every second or 
third year, following the seasons in a cycle. The many layers of middens at these sites 
indicate that people were there for a very long time, coming back and using the same 
place for thousands of years. More permanent campsites were established inland in 
areas such as the You Yangs39. These structures were made of stone and mud, with 
sticks on top woven together, closed with bark and mud on top. The mud roofs allowed 
for planting of herbs and plants to provide food, such as Bower Spinach (Tetragonia 
implexicoma). At the coast, dwellings were not permanent, and small campsites 
included shelters made of bark, sticks, and in many cases just a placement in a half 
circle of brushes from the close-by bush and shrubs, to protect against the wind. 
Movement of the people along the coast happened during summer months, and because 
it was warm with very little rain, it was not necessary to build shelters.  
 
                                                 
38 Information recorded about the settlement patterns, customs and social aspects of the Waduwurrung was done 
through a workshop, one on one discussions and special site visits with accompanying Elder Uncle David Tournier 
from the Wathaurong Aboriginal Co-operative.  
39 The You Yangs are a series of granite ridges that stretch for about 24 kilometres and rise to 364m high at the 
Flinders Peak. Much of the ranges are protected and located in the You Yangs Regional Park (Parks Victoria, 2016).  
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Main settlement nodes and coastal migration followed the seasons and food sources 
(bush tucker) and included the following as indicated in Table 8: 
 
Table 8: Wadawurrung Settlement Areas and Bush Tucker (Food Sources)40 
Open Areas and Plains Season High Ground and Mountains Season 
1) Kangaroo (Goim) 
2)  Fungi/Mushrooms (Tubar) 
3) Grass Flowers 
4) Lerp and Manna (Laap) 
5) Honey Ants 
6) Salt Bush 
All Year 
Autumn/Winter  
Spring/All Year 
Late Summer 
After Rain  
All Year 
1) Wombat (Gnor-Gnor) 
2) Witchety Grubs 
(Wooeekam) 
3) Tree Exudates 
4) Fungi/Mushrooms (Tubar) 
5) Manna (Laap) - Gum Tree 
All Year 
Late Summer 
 
All Year 
Autumn/Winter 
Autumn/Winter 
Waterways, Riverbanks, 
Wetlands  
Season Coast and River Mouths, 
Sandhills 
Season 
1) Frogs (Djerrm) 
2) Snakes (Kangalang) 
3) Lizards (Gaan) 
4) Ducks and Swans 
5) Witchety Grubs 
(Wooeekam) 
6) Tree Exudates  
7) Eggs (including Turtles) 
8) Eels (Kooyang) 
9) Grass Flowers  
10) Yam Daisy (Murnong) 
Summer 
Summer 
Spring/Summer 
All Year 
Spring/Summer 
 
All Year 
Early Spring 
Late Summer 
Spring/All Year 
Spring/Summer 
1) Lizards (Gaan) 
2) Snakes (Kangalang) 
3)  Witchety Grubs 
(Wooeekam) 
4) Eggs (including Turtles) 
5) Eels (Kooyang) 
6) Salt Bush  
7) Oyster (Barrabool) 
8) Mussel (Moorabool) 
9) Flathead Fish 
10) Black Fish 
Summer 
Summer 
Spring/Summer 
 
Early Spring 
Late Summer 
All Year 
Spring/Summer 
Spring/Summer 
Spring/Summer 
Spring/Summer 
Mallee Season Bush and Scrub  Season 
1) Emu (Karwir) 
2) Witchety Grubs 
(Wooeekam) 
3) Tree Exudates 
4) Lerp and Manna (Laap) 
5) Mallee Fowls / Turkey 
6) Grass Flowers 
All Year 
Spring/Summer 
 
All Year 
Summer/Winter 
All Year 
Spring/All Year 
1) Possums (Wallart) 
2) Lizards (Gaan) 
3) Snakes (Kangalang) 
4) Witchety Grubs 
(Wooeekam) 
5) Tree Exudates 
6) Lerp and Manna (Laap) 
7) Gallahs/Pigeons/Birds 
All Year 
Summer 
Summer 
Spring/Summer 
 
All Year 
Summer/Winter 
All Year 
 
    
 
                                                 
40 The Wadawurrung bush tucker (food sources) list was provided during the interviews by Wadawurrung Elder - 
Uncle David Tournier (Tournier, 2014, personal communication).  
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5.5.6 Patterns of Nature and Wadawurrung Settlements  
By all accounts it is evident that the Wadawurrung people moved across Country in 
specific patterns and settled with the changes according to the cycles of nature. Their 
seasonal cycles and calendar (Figure 36) included various changes that signalled the 
construction of temporary and semi-permanent shelters, the management of the 
landscape through fire, the harvesting of plant roots, and the migration along coastal 
areas and inland according to the patterns of the seasonal cycles. Figure 35 indicates the 
potential migration of the Wadawurrung People across the Wadawurrung Country, 
following the seasons in a cultural landscape.  
 
Figure 35: Cultural landscape migration relationship of Wadawurrung Country (Source: Author - 
original map derived from Clark, 1990) 
 
The six-season cycle as represented in Figure 36, offers a possible insight into 
Wadawurrung migration patterns across Country41: 
 
x Early and Mid-Summer (November, December, January) 
The black wattle tree and swamp paperbark flower in late November, signalling 
the beginning of the dry season, prompting people to set up camps around 
                                                 
41 The Wadawurrung six-season cycle descriptions are combinations adopted from the Boon Wurrung seasons (Gott, 
2011), and the Gunditjmara seasons (Jones, 2010), as well as information provided during the Wadawurrung 
interviews.  
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reliable water sources at creeks, rivers and billabongs. Due to the dry season, 
water bodies attract wildlife and kangaroos, emus, wombats and possums that 
come to drink and can be caught. Grasses flower, fruits ripen, and manna is 
collected from the coast manna-gum trees. Fish move up the rivers, and fish 
traps are used. During this time of abundance, large gatherings of the clans and 
tribes take place. With permission from the Elders of the coastal clans, people 
move down to the sea and coastal wetlands and river mouths to gather shellfish, 
to catch flatheads fish and black fish. When male eels start to move down the 
rivers to the sea, it signals the start of the next season, Late Summer.  
x Late Summer (February to March) 
With the early autumn rains, the days become cooler. Various parts of the land 
are densely covered in scrub and grass, and by planned and carefully managed 
burning, areas are cleared to fertilise the soil before autumn rains. During this 
time the stringybark, moonah and banksia trees come into blossom, providing 
sweet nectar that attracts many insects and birds. The saltbush on the coastal 
dunes provides fruits for mixing into meals. The eel season starts with the 
migration of large quantities of female eels down the rivers to the sea, to begin 
their long journey up the east coast of Australia to the South Pacific. Eel traps 
are set, and the Wadawurrung clans set up camps along the rivers. The roots of 
water plants are part of a vegetable and fruit diet that includes the berries from 
late summer fruits. The start of early winter is marked by birds starting to 
migrate to the warmer north and more frequent heavy rains.  
x Autumn / Early Winter (April to May) 
The soil is still warm after the rains, and the mushrooms sprout in circles at 
Freshwater Creek42. Large groups of women, young and the Elders sit inside the 
circles and harvest the mushrooms, while talking about their travels, confirming 
between them the Dreaming stories of the past and future, endorsing the 
importance of caring for Country. The billabongs fill with water after more 
frequent rains. Moths emerge and native bees swarm across Country collecting 
nectar from the flax-lily grass and cranberry heath. The clans start to move 
inland to higher ground, as the rain of winter starts to settle in.  
                                                 
42 The location of the mushroom circles is in the region of Freshwater Creek. During the visit to the special and 
sacred site by the Author and Aboriginal Elder Uncle David Tournier, the importance of the formation of the circles 
and centres were discussed, highlighting the structure of order in social engagement and the connection to nature’s 
forces. When the elderly and young woman sat in a circle, there are no levels of hierarchy, and everyone is at an 
equal level. The centre acts as a natural phenomenon of gravity and wholeness. This also reflects the Wadawurrung 
peoples believes that the position of the Aboriginal person in nature is that of oneness with Country (refer to Section 
2.5.4.2).  
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x Deep Winter (June to mid-July) 
Winter rains result in frequent flooding of the flats near the rivers and creeks, 
while low lands and salt marshes are mostly wet and unsuitable for camping. 
Therefore, people move uplands to higher sheltered spots. Possums, koalas, 
wombats and grey kangaroos are also seeking shelter on higher ground, and 
people can catch them close to the campsites. Herbs and the Bower Spinach 
growing on top of the mud roofs of the semi-permanent rock-wall shelters are 
convenient for food supply, while people stay inside the shelters and keep fires 
burning for warmth. Possum skins stitched together are wrapped around family 
members to protect against the intense cold spells that occur as the westerly 
winds rip through the country ahead of the cold fronts.  
x Early Spring (Mid July to August) 
The silver wattle and the coast beard-heath start to flower, the first signs of a 
change in season; winter is coming to an end and warmer weather is on its way. 
People move towards the lower lands and plains, wetlands and lakes where they 
catch ducks, wildfowl and other birds. Eggs are in abundance and are collected 
from nests, including from turtles along the beach. While the men hunt, the 
woman collect large quantities of murnong43 in string bags to take back to the 
camps. Temporary bark shelters are constructed in camp clusters along the 
watercourses, dry wood is collected and fires are kept burning during the cold 
nights to keep warm.  
x Spring (September to October)  
The murnong continues to flower, and provides an abundance of root vegetables. 
Water lilies, orchards, sea berry, saltbush and bower spinach flower and large 
amounts of greens are used in food. This is a time of abundance; trees, grasses 
and shrubs flower, and bees and insects collect nectar. Snakes and lizards 
become active, and young kangaroos come out of the pouch. The floodplains are 
flooded and tadpoles appear in ponds, billabongs, rivers and lakes. Traps are set 
and tadpoles, snakes and lizards are roasted on the coals of the circle ovens in 
the ground. The different clans start to move towards the special sacred places 
for the annual gatherings of the tribes that will happen during the coming 
summer season.  
                                                 
43 Murnong was a favored food of the Aboriginal people in Victoria. This is a small plant with a yellow flower that 
looks like a daisy, and has an underground tuber, similar to a yam. It grew all year round, flowered in spring, and was 
particularly good to eat in spring (Clark, 2006, p. 20). 
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Figure 36: Illustration of the Wadawurrung Six Seasons (Source: Author) 
5.6 Conclusion: Chapter 5 
This chapter recorded the longer-term history of human and landscape interaction of the 
study area through investigating the local Aboriginal history of the region. It can be 
argued from this section that the Wadawurrung peoples of Victoria retain a deep 
knowledge of their seasons, seasonal activities and long-term cycles of climatic events. 
This knowledge provides important opportunities to discuss further with Aboriginal 
people their aspirations for adapting to future climate change, as well as sharing their 
knowledge with non-Aboriginal people about Country and Sea Country, landscape 
management, and opportunities to assist in the resilience of coastal community 
adaptation.  
 
The data presented in this chapter lead to the following conclusions and considerations: 
 Wadawurrung knowledge of weather patterns and climate change were gauged by 
the occurrence of natural events including tidal changes, sea level rise, landscape 
changes, behaviour of animals, and the availability of food sources; 
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 Wadawurrung people have adapted and migrated along the coastal areas of Victoria, 
as well as inland areas according to short- and long-term climatic events; 
 Climate knowledge and the use of seasonal calendars can potentially assist in 
contemporary land management practice to better appraise short- and long-term 
environmental patterns and changes;  
 Temporary shelters constructed by the Wadawurrung to adapt to seasonal cycles are 
a guide to considering more adaptive structures for our future buildings and homes, 
so that they can be flexible in changing with the forces of the environment; and 
 Wadawurrung people’s wholeness with nature, their understanding and beliefs about 
it, and their migration patterns and ceremonies can provide insights for deeper 
sustainability and adaptation practices. 
 
Thus, adaptation planning and design for resilience against future climate impacts can 
be strongly supported by the development of a model based on the combination of a 
contemporary design planning process and the adaptation knowledge of Aboriginal 
people of Australia. Most importantly, the aim is to develop approaches that take into 
account the co-evolution of human and natural systems so that both natural and social 
capital are supported in a future climate scenario, as reflected in the Dreaming stories 
and the beliefs of Aboriginal people.  
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Chapter 6 Application of Theory and Model 
It is a process which brings order out of nothing but ourselves; it cannot be attained, but 
it will happen of its own accord, if we will only let it (A Timeless Way of Building, 
Alexander, 1979, p. 3). 
6.1 Introduction 
This chapter explores the application of the theory and model (as proposed in Chapter 
4) to the selected coastal settlements, and documents the process of using the proposed 
Regenerative-Adaptive Design Model. Further, this chapter records Stage 6 as part of 
the ‘system of processes’ that includes the development of regenerative patterns as an 
input to the application of the Regenerative-Adaptive Design Model. This stage 
informed the following attributes of the model: 
 Development of the regenerative patterns of place, using the ‘notion of 
regenerative patterns’ equation;  
 Adaptation planning and design, including the regenerative-adaptive processes, 
principles and qualities of a place as input into an adaptation framework that can 
inform adaptation responses, contributing to the overall implementation of the 
Regenerative-Adaptive Design Model. 
 
The data collection from each town, which followed a 5-stage progression informed by 
the pattern language principles as discussed in Chapter 4, resulted in various core 
patterns that are similar across all the towns. The order and structure of the whole 
indicated by the core patterns of place (of each town), identified the story of the place 
and provided a narrative that informs the generative code. 
 
In the first part of this chapter, the generative code – in essence, the accumulation of 
similar and interconnected core patterns of a place – is used in combination with the 
other elements of the ‘notion of regenerative patterns’ equation to prepare the 
regenerative patterns. The second part of this chapter records how the regenerative 
patterns of place are used as input into the Regenerative-Adaptive Design Model, 
informing potential adaptation planning and design options as part of the proposed 
adaptation framework.  
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6.2 Methodology 
This chapter follows the principles of a generative system, i.e. it follows a step-by-step 
process. First, the information gathered for each coastal town is summarised and aligned 
to the principles of the regenerative-adaptive design theory. The next step includes the 
identification of similar core patterns for each town, developing a generative code. This 
is used for the development of the regenerative patterns, which consequently evolve in 
the structure of the Regenerative-Adaptive Design Model. The structure of this chapter 
can thus be outlined as follows: 
1. Summarise the information about the coastal towns in relation to the principles of 
the regenerative-adaptive design theory; 
2. Identify and summarise the core patterns of each town and develop a generative 
code that produces similarities and differences; 
3. Use the 7 fundamental principles of the ‘notion of generative patterns’ equation, and 
identify which coastal towns are similar in outcomes, selecting one coastal town as a 
representative case study; 
4. Develop the Regenerative-Adaptive Design Model framework and its application to 
the selected exemplary coastal town of Anglesea; and 
5. Introduce the findings that will be discussed in Chapter 7.  
6.3 Language of Place 
After reviewing the data collected for each town, and as recorded and described for the 
town of Anglesea, it is evident that it represents the regenerative-adaptive system of 
processes, including place, core patterns, generative code, and the regenerative-
adaptive concept. This is also evident in the photographic analysis of the town of 
Anglesea according to the 15 properties of wholeness (see Appendix 6). In essence the 
recording of the information resulted in the application of the regenerative-adaptive 
design theory by following the steps in the regenerative-adaptive system of processes. 
Thus, key attributes of the regenerative-adaptive design theory have been applied as part 
of the data gathering, and include Place and Core Patterns. The data reflect the 
understanding and definition of place, explore and identify the wholeness of place as 
well as the forces of change that impact it, its long-term history, and the town diagnosis 
that reflects the centres that is part of the geometric structure that includes the core 
patterns of the place. Similarities in the data of each coastal town are clearly evident, 
and can be noted as a language, a pattern language that reflects the processes, 
characteristics, and interconnected patterns of place.  
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6.3.1 Place 
Understanding and defining place includes findings about heritage, cultural, economic, 
geographic, demographic, climatic and ecological characteristics of each town. These 
aspects are specific to each location, and are interconnected to centres that have been 
influenced by dynamics of time (𝑠𝑡𝑑)44. The following similarities of place emerged for 
each town: 
1. Historical aspects are centred on the exploration of early ship voyages along the 
Victorian coast. Settlements were established because of the access to the resources 
provided by the forests, as well as coastal plains for early agriculture. Over time the 
settlements became destinations for holidaymakers and the town economy became 
dependent upon tourists visiting these areas. Before European settlement, Aboriginal 
history indicates that the locations of the river inlets were commonly used for 
temporary settlements and as gathering places;  
2. Due to the location of the towns along the Great Ocean Road and its associated 
coastal region, the natural attributes are similar for the towns of Port Campbell, 
Lorne, Wye River and Anglesea. These include: 
 Coastline cliffs and headlands, combined with rocky areas and stretches of 
sandy beaches; 
 River inlets with estuaries and accommodated wetlands; and 
 Otway forest and coastal heath, combined with coastal scrub. 
Similar natural attributes for Apollo Bay and Torquay are: 
 Coastline headlands with coastal grass plains, stretches of sandy beaches; 
 River inlets with estuaries and accommodated wetlands; and 
 Grassland with coastal scrub along the coastline, interspersed with agricultural 
land. 
3. Noticeable within each town is that the built attributes include a mixture of 
historical and coastal cottage-style buildings, as well as an increasing number of 
contemporary out-of-character ‘box type’ buildings replacing the old coastal town 
character ones;  
4. All of the towns are located in a temperate climate (Cfb) according to the Köppen-
Geiger climate classification. Annual temperatures of each town average between 
10°C and 16°C, and their rainfalls average between 619 and 716 mm. Climate 
influences different activities in summer and winter months. Shelter is needed for 
                                                 
44 This aligns with the (𝑠𝑡𝑑) component of the ‘notion of regenerative patterns’ equation: ‘The specific place settings 
and time dynamics’.  
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protection from the cold fronts and to accommodate strong winds and rain events 
during winter; 
5. Geographically the towns are sited along river inlets and within natural coves 
(amphitheatre-shaped landscape features) within the larger topography of the land, 
with the exceptions of Apollo Bay and Torquay which are sited on the coast along 
low-lying coastal plains;  
6. Demographics are specific to each town, depending on the size of the settlement. 
Noticeable is the similarity in full-time employment rates, which average between 
47% and 57%, mostly locally; and 
7. The strong centres of each town are located next to the river inlet, and/or along the 
main beach. Centres support the overall functionality of each town. Similar strong 
centres of each town include: 
 River inlet, estuary and wetland; 
 Holiday and caravan park; 
 Jetty or pier; 
 Main beach; 
 Foreshore reserve / parks; 
 Commercial precinct along the Great Ocean Road / foreshore; and 
 Surf Life Saving Club (gathering place for community). 
6.3.2 Forces of Change 
It is evident that the dominant environmental challenges that each town is facing are the 
impacts of climate change and sea level rise, inundation and loss of assets due to coastal 
recession, fires due to increased temperatures during summer months, as well as 
changes due to population growth. These forces of change impact the sustainable future 
of each town, including risks to their social, economic, environmental, cultural-heritage, 
built and natural attributes (𝑓𝚤)45. Similar forces of change for each town and associated 
risks include: 
 Sea level rise - Permanent inundation and loss of beaches, vegetation, buildings 
and infrastructure; 
 Coastal recession and inundation - Storm surges resulting in recession of 
beaches, cliff collapse, and temporary inundation; 
 Flooding by extreme rainfall events - Overland flooding and river flooding of 
properties, infrastructure, road access; 
                                                 
45 This aligns with the (𝑓𝚤) component of the ‘notion of regenerative patterns’ equation: ‘A set of forces which have 
an impact on’.  
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 Drought and extreme heat waves - Loss of vegetation, water shortage, and 
potential loss of life. Increased risk and frequency of bush fires; and 
 Population growth - Migration to coastal towns resulting in increased ‘coastal 
sprawl’, destroying natural habitats and ecosystems. Additionally, new housing 
and buildings are out-of-character and result in the loss of the coastal place 
character of these towns. 
6.4 The Generative Code 
The generative code (as explained in Section 4.2.1.4) is in essence a process that 
includes all the information to design, develop, build and generate a settlement in a way 
that creates a whole place which connects to its environment and is resilient from both 
built and natural environment aspects.  
6.4.1 Core Patterns 
The interconnected core patterns from which a place organises the complex 
relationships that produce its activities and existence result in the story of the place. 
These core patterns are never independent, or alone in existence (𝑒𝚤)46. They are always 
interconnected to other patterns and entities, connecting and form wholeness, following 
a set of rules, forming a generative code as indicated in the following section. Similar 
core patterns of each town are indicated in Table 9.  
The structure (built up) of a core pattern consists of: 
 Core pattern title - the name of the pattern; 
 Picture or diagram - the visual representation of the pattern; 
 Relation to other core patterns - the connection of the pattern with other patterns in a 
higher scale or a lower scale; 
 Description of the core pattern - the explanation of the pattern, its occurrence and its 
purpose; 
 Instruction - Proposed physical actions or connections to implement or achieve the 
pattern; and 
 Relevance to towns - the list of the towns where the specific core patterns occurs, 
relevant to, or needed to be improved or introduced.  
 
 
Table 9: Summary of Core Patterns of Towns along the Great Ocean Road Coast 
                                                 
46 This aligns with the (𝑒𝚤) component of the ‘notion of regenerative patterns’ equation: ‘One or various examples of 
the specific core pattern’. 
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PC: Port Campbell, AB: Apollo Bay, WR: Wye River, LR: Lorne, AS: Anglesea, TQ: Torquay 
Core Pattern Description 
Our Country [CP1] 
 
Relation to other Core Patterns: 
CP2, CP3, CP4, CP5, CP6, CP7, CP8, 
CP9, CP18 
Deep cultural and spiritual connections with the land exist 
within the bioregion of the Great Ocean Road coast; the 
connection with Country is evident in the Dreamtime Stories 
of the Wadawurrung and Gadubanud peoples. Not necessary 
obvious and evident to European occupants, but certainly 
engraved within the living structures of the land, constantly 
present in its evolutionary process of the land.  
Instruction: The spirit of the place, the sacred sites, needs to 
be acknowledged, preserved and respected to allow for the 
evolution of harmony between humans, nature and spirit. 
Identify the connection to Country, establish ordinances that 
will protect the sacred sites, and build around the sites and 
places that people can use to connect to it, including spaces 
that preserve it.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, AS, TQ 
To be improved or introduced: WR, LR 
Hinterland to Coast Connection [CP2] 
 
Relation to other Core Patterns: 
CP1, CP3, CP4, CP5, CP6, CP7, CP8, 
CP9 
The Great Ocean Road Region is located predominantly 
within the Otway Range and adjacent plains. The Otway 
Range is a prominent feature of the landscape, rising some 
500 - 700 m above sea level. It comprises Lower Cretaceous 
sandstones, limestone and mudstones and, except for some of 
the higher parts, has been deeply dissected into a rugged 
series of valleys and ridges, flowing down to the coast with 
surrounding foothills and plains to the east and west. This 
hinterland connects the coast with river and creek catchments 
flowing down to the sea. Consequently this connection 
provides ecological, social, cultural, and economic viability 
to the towns of the region.  
Instruction: The development of town assets needs to be 
aligned with the attributes of the Hinterland to Coast 
Connection, and must not be located in places that will 
obstruct the connection between the coast and hinterland.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
 Evident: PC, AB 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
The Natural Amphitheatre [CP3] At the larger scale the natural topography of a bay at each 
coastal town results in a natural setting of an amphitheatre. 
At a more local scale, hills, valleys and cliffs form at various 
locations a natural amphitheatre (a cove) in which the towns 
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Core Pattern Description 
 
Relation to other Core Patterns: 
CP1, CP2, CP5, CP6, CP7, CP8, CP9 
are sited. These local natural amphitheatre settings results in 
dramatic landscapes and settlement locations that are 
protected to a certain extent against the harsh coastal weather 
patterns and conditions. Additionally the half-circle shapes of 
the landscape result in two or more bays in the vicinity of the 
towns, with landscape pinnacles jutting out to sea.  
Instruction: Respect the land and the placement of any built 
or natural features to ensure integration and siting to support 
the landscapes and to enhance the natural topography of each 
place.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: AB, WR, LR 
To be improved or introduced: PC, AS, TQ 
Contrasting Landscapes [CP4] 
 
Relation to other Core Patterns: 
CP1, CP2, CP3, CP5, CP6, CP7, CP8, 
CP9 
The steep uplifts of the Otway Ranges and deeply dissected 
valleys, and cliffs at the coastlines transferring into coastal 
grasslands and agricultural lands provides for contrasting 
landscapes of the region. The various soil formations of the 
region result in a diverse vegetation regime, from grass plains 
and hills, coastal scrub, coastal heath and bushland, to dry 
and wet forests. These varieties in the landscape result in the 
natural beauty of the area, a source of attraction for both 
short-term and permanent human settlement. Additionally 
varieties in landscape support a diversity of habitats and 
interconnected ecological systems that can function in a 
sustainable manner.  
Instruction: Acknowledge and respect the landscape 
attributes, work with and enhance the existing habitats, both 
in vegetation, wildlife, and human occupation. 
Relevant to towns: PC, AB, WR, LR, AS, TQ extensive and 
varied 
Evident: PC, WR, LR, AS 
To be improved or introduced: AB, TQ 
Forests and Woodlands [CP5] 
 
Relation to other Core Patterns: 
CP1, CP2, CP3, CP4, CP6, CP7, CP8, 
The trees of the Otway forest, as well as the woodlands of the 
coastal bush, create stature and connect the landscape with 
each town in many ways. Forests and woodlands provide 
extensive and varied ecology and vegetation systems, 
enriching the soils and catchment areas surrounding the 
towns.  
Instruction: Planting of trees and vegetation within the town 
need to include the local native species, to enhance and to 
connect the larger forest and woodlands with the inner 
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Core Pattern Description 
CP9 landscapes of the town. 
Relevant to towns: WR, LR, AS 
Evident: WR, LR, AS 
To be improved or introduced: AB, TQ 
The Heads and Cliffs [CP6] 
 
Relation to other Core Patterns: 
CP1, CP2, CP3, CP4, CP5, CP7, CP8, 
CP9 
Formations of sandstone, limestone and mudstone along the 
coast results in the heads and cliffs at various river inlets, 
providing for dramatic landscape features and the contrast 
between the soft water of the ocean, gentle sandy beaches 
and hard heads and cliff formations. These heads and cliffs in 
variety of heights and formations act as landmarks and 
provide for lookouts and view points up and down the coast. 
They also provide for shelter against the elements of weather.  
Instruction: Site the built environment in areas of shelter, 
preserve natural habitats and ecosystems, and integrate uses 
that enhance the landscape features.  
Relevant to towns: PC, WR, LR, AS, TQ 
Evident: PC, WR, LR, AS, TQ 
To be improved or introduced: AB, TQ 
River of Life [CP7] 
 
Relation to other Core Patterns: 
CP1, CP2, CP3, CP4, CP5, CP6, CP8, 
CP9 
Rivers and creeks can be seen as the arteries that inject life 
into the towns and their surrounds, both in a natural 
landscape, environmental context and a human settlement 
context. Rivers, wetlands and vegetation are keys to the 
functioning of the ecological system of the larger watershed. 
The water catchment areas along rivers provide local water 
runoff capture and use. River inlets provide access to the sea 
and various key recreational activities along rivers and creeks 
to support the social-economic functioning of the towns.  
Instruction: Leave the rivers and associated wetlands in 
their natural state, improve and repair areas that have been 
disturbed, and enhance the open corridors of biodiversity and 
vegetation along the riverbanks.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: AB, TQ 
Wetland and Saltmarsh [CP8] 
 
Relation to other Core Patterns: 
Wetlands and saltmarsh are key to the functioning of 
ecological systems at the intersection of the ocean and the 
river inlets. Wetlands and saltmarsh are buffers for rising 
tides, king tides and flood events.  
Instruction: Where needed, improve and increase the extent 
of the wetlands and saltmarsh, leave existing ones intact, and 
avoid any development on or near the wetlands and 
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Core Pattern Description 
CP1, CP2, CP3, CP4, CP5, CP6, CP7, 
CP9 
saltmarsh.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, AS, TQ 
To be improved or introduced: PC, AB, AS, TQ 
Beach, Rocks and Surf [CP9] 
 
Relation to other Core Patterns: 
CP1, CP2, CP3, CP4, CP5, CP6, CP7, 
CP8 
 
 
 
 
At each town a sandy beach on both sides of the river inlet is 
present; in some instances small beaches enclosed with a 
rocky coastline and steep cliffs, in other instances long 
stretches of sandy beaches and rolling grasslands. Beach and 
surf recreational activities are important aspects for each of 
the town’s economic and social existence.  
Instruction: Provide assets and infrastructure that can 
support the activities of the beach and the sea, without 
impacting upon the natural environment. Where necessary 
rehabilitate the foreshore, coastal primary dunes, and relocate 
existing built infrastructure.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
The Great Ocean Road - Connections 
and Crossings [CP10] 
 
Relation to other Core Patterns: 
CP2, CP11, CP14, CP23 
The Great Ocean Road connects the towns with each other 
along the coast. In many instances the only accessible entry 
to the towns is the Great Ocean Road, with bridges crossing 
various rivers and steep valleys, cliffs and ridges. Connector 
roads to the main Great Ocean Road next to or from towns 
into the hinterland provide accessibility to the greater natural 
landscapes surrounding the towns. Accessibility for towns is 
critical in supporting the provision of goods, transport of 
people, and connection to the larger region.  
Instruction: Enhance accessibility to towns by providing 
connector roads to the Great Ocean Road, bridges across 
rivers and creeks; relocate main roads away from risk areas 
to negate coastal recession and inundation.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
The Formal-Informal Street Grid 
[CP11] 
Town layouts are arranged within a formal and/or informal 
street grid alongside rivers and inlets. Central to commercial 
nodes of the towns, the grid with same size blocks provides 
for a context of formality, expanding into informal street 
grids that meander along the contour lines of the topography. 
This phenomenon results in various instances, creating 
interest and the informal coastal character of the settlement. 
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Core Pattern Description 
 
Relation to other Core Patterns: 
CP10, CP14, CP23 
A combination of formal and informal street grid provides 
interest, avoids speeding traffic, and forms close loops that 
connect and support walkable neighbourhoods.  
Instruction: The layout of roads needs to be a combination 
of formal and informal grid patterns, following the 
topography of the site, and to include loop roads and dead 
ends to support connectivity for walking and bicycle tracks.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
Nomad’s Rest [CP12] 
 
Relation to other Core Patterns: 
CP13, CP15, CP17, CP23 
The caravan park and cottages support the economic stability 
for each town, accommodating holidaymakers and tourists.  
Instruction: Provide facilities, amenities and a camping 
infrastructure that acknowledges the camping culture, 
delivering adequate facilities for campers. 
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
The Recreation Reserve [CP13] 
 
Relation to other Core Patterns: 
CP12, CP15, CP17, CP23, CP26 
 
The Recreation Reserve in most towns is the place where 
community recreation activities occur. The reserve includes 
an oval or rectangular sports field with additional amenities 
that support local sports activities, community gatherings and 
events, and also provides a safe venue in the event of 
bushfire emergencies. Activities hosted in facilities at the 
reserve range from football, cricket, tennis, playgrounds, 
gardens, shelters with BBQ and picnic tables, and pathways.  
Instruction: A mixture of facilities that respond to the local 
community needs must be provided within the Recreation 
Reserve.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, LR, AS, TQ 
To be improved or introduced: WR 
The Shopping Strip [CP14] 
 
Relation to other Core Patterns: 
Small commercial zones as centres to the towns are 
predominantly along their main roads or the Great Ocean 
Road that goes through them. The Shopping Strips entertain 
restaurants, boutique shops, art and craft shops, local 
businesses, and holiday accommodation. It is a ‘living centre’ 
with local and tourists activities combined, resulting in 
travellers and tourists visiting the region. In most of the 
towns the Shopping Strip features a few historical buildings 
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Core Pattern Description 
CP10, CP11, CP15, CP20, CP26 and provide a coastal town character, creating a sense of 
place. The buildings emphasise local heritage and culture.  
Instruction: The Shopping Strip must consist of a mixture of 
small businesses, providing different local products and 
services. Large chain stores or shopping centres must not be 
allowed.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, WR, LR, AS 
To be improved or introduced: AB, TQ 
The Esplanade [CP15] 
 
Relation to other Core Patterns: 
CP9, CP14, CP16  
 
The beach Esplanade connects a cluster of walkways, 
foreshore reserves, open public spaces, as well as key 
community centres including surf life saving clubs, 
information centres, community halls, holiday park and 
access to the beaches.  
Instruction: The Esplanade needs to connect a mixture of 
functional spaces and uses.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: AB, LR, TQ 
To be improved or introduced: PC, WR, AS 
The Jetty and the Pier [CP16] 
 
Relation to other Core Patterns: 
CP9, CP14, CP15 
 
The Jetty and the Pier provide access to the sea for fishing 
and recreational vessels. Jutting out into the sea, the Jetty and 
the Pier are favoured lookout posts for many visitors and 
local residents alike, and are an extension of the landscape 
pointing into the sea. Heritage values are associated with past 
historical uses of the Jetty and the Pier.  
Instruction: Provide for commercial and recreational uses 
connected to the Jetty and the Pier.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, LR, AS 
To be improved or introduced: AB, WR, TQ 
Valued Community [CP17] 
 
Relation to other Core Patterns: 
CP12, CP13, CP18, CP19, CP26 
 
Community collaboration is enriched by the many 
subcultures within the community. The mosaic of subcultures 
connects dispersed cultures amongst the neighbourhood, with 
activity and community gathering places that promote 
friendship, peacefulness and a sense of belonging.  
Instruction: Provide for opportunities to encourage and 
build a ‘friendly community’. All developments need to 
encourage community integration.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
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Core Pattern Description 
 
Local Heritage and Culture [CP18] 
 
Relation to other Core Patterns: 
CP1, CP12, CP17, CP20, CP22 
 
Acknowledge local heritage and historical built and natural 
assets, Aboriginal special and sacred sites, and historical 
town values. Instruction: Provide access to sites, and 
information on rich history. Protect historical buildings, 
repair, improve or re-establish historical buildings and sites 
to reinstate the heritage values of the area.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
Boundaries [CP19] 
 
Relation to other Core Patterns: 
CP2, CP3, CP5, CP11, CP23 
The location of towns within an extensive natural 
environment, by default establishes a boundary at the edge of 
the towns between the buildings and the natural forests, 
woodlands or grasslands. The catchment areas around the 
town, as part of the rivers and creeks, have natural 
boundaries within the larger region. Within the town occur 
neighbourhood boundaries, as well as subculture boundaries 
that are formed through natural processes of social-cultural 
growth. The strength of boundaries is essential to establish 
and maintain town character.  
Instruction: Set regulations in place to restrict further 
growth of town boundaries into surrounding natural 
landscapes. Evaluate and initiate future growth within 
existing town boundaries, and clearly define the edges that 
cannot be extended. Create ‘in-fill’ developments to increase 
density, and support subcultural and neighbourhood 
boundaries.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
At the Heart [CP20] 
 
Relation to other Core Patterns: 
CP1, CP13, CP14, CP15, CP17, CP26 
In each town strong centres occur that give life to the place. 
These centres support the overall functionality of each town. 
One or more centres can be classified as ‘at the heart’ of the 
town, the neighbourhood or community precinct. These 
centres help the wholeness of place to come together by 
reinforcing its connections to other sub-centres or to a larger 
centre.  
Instruction: Identify the existing ‘heart’ of the town, 
neighbourhood or community, linking it with smaller sub-
centres and a larger centre of the town and subregion. 
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Identify the additional properties of wholeness, establishing 
the symmetries and boundaries to create a living structure for 
the town.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
Tread Lightly [CP21] 
 
Relation to other Core Patterns: 
CP12, CP13, CP22, CP25 
 
The development of the buildings and precincts in the towns 
will tread lightly on the land, ensure minimal disturbance to 
its physical, ecological and biophysical processes. Coastal 
character of the towns historically includes appropriate scale 
and built form.  
Instruction: Provide siting and building guidelines that 
require the consideration of the natural environment, ensure 
minimal disturbance to the environment, and where 
applicable provide for reinstatement of the landscape where 
damaged. Keep buildings at a small scale and integrate with 
the natural environment. Buildings to respect nature and need 
to be lightweight, adaptable construction. 
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: WR, LR, AS 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
House Mix [CP22] 
 
Relation to other Core Patterns: 
CP14, CP17, CP18, CP19, CP21 
The form, geometry and style of the historical Victorian 
coastal built form has a deep coherence and substance that 
links with coastal settings. The buildings follow a similar 
form, use similar materials, and follow a form language that 
gives a specific, local and living character to the coastal 
settlements. The house mix in each town needs to be 
considered as a derivative of this form language, and the 
inclusion of the coastal character form, shape, volume, levels 
of scale, and coherent geometric result in its sense of place, 
local character and timeless architecture.  
Instruction: Establish a form language that will inform the 
house mix, types, settings, scale and footprint of buildings to 
enhance local character and sense of place. Bulky, monolithic 
‘box type’ buildings with large footprints shall not be 
allowed. Buildings need to be shaped by local characteristics, 
use and needs. They need to be different in size and position, 
but similar in different versions of local character type or 
form.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, LR 
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To be improved or introduced: PC, AB, WR, LR, AS, TQ 
Pathways and Walks [CP23] 
 
Relation to other Core Patterns: 
CP2, CP7, CP10, CP11, CP13 
Pedestrian pathways and walks provide for walkability and a 
connection between beach areas, river walks, nature walks 
and internal connections between commercial areas, houses 
and recreational parks.  
Instruction: Priority needs to be given to pedestrian routes, 
walks and paths. Integrate paths between the residential and 
commercial areas, connecting roads at right angles. Crossings 
of roads need to be raised, with different textures as roads 
finish. Paths need to follow the topography of the site, 
meander through the neighbourhoods connecting clusters of 
communities and neighbourhoods. Create a network of 
walkable paths that are safe, have good signage, include 
resting areas (such as benches), include materiality and 
textures as way-finding, and include landscaping to match 
local vegetation types and habitats.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
Views [CP24] 
 
Relation to other Core Patterns: 
CP2, CP3, CP4, CP5, CP6, CP9, CP11, 
CP16, CP23, CP25 
Advantage points and views at key areas in the town need to 
be celebrated and enhanced. Views down roads and from 
buildings with a good visual connection to nature and the 
surrounding environment stimulate calmness and assist in the 
identification of focal points for orientation. Open areas 
provide spatial preferences for visual stimulation and a sense 
of belonging, safety and security.  
Instruction: Identify and conserve existing view lines of the 
forests and woodlands, rivers and beach, the natural 
amphitheatre of the area and the sea. Protect and enhance 
views down roads, lanes and walking paths. In open areas 
create prospect, conditions that allow for visual survey and 
contemplation of the surrounding area for both visual 
stimulation and potential hazards.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
Sense of Danger [CP25] The location of the town is within a setting of forests and 
woodlands, as well as low-lying areas close to the sea and 
rivers. Acknowledge the dangers of natural hazards such as 
bushfires and flooding.  
Instruction: Provide for an awareness of hazards and put in 
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Relation to other Core Patterns: 
CP5, CP6, CP7, CP8, CP9 
place measures that respond to hazards as well as provide for 
controllable risk outcomes. Locate CFA and SCLC at key 
locations to make these services an integral part of the 
community fabric.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
Meeting Place [CP26]  
 
Relation to other Core Patterns: 
CP17, CP18, CP20, CP25  
 
In towns, various neighbourhoods, community clusters and 
subcultures come together at a communal meeting place. 
This is a place where boundaries between neighbourhoods 
and cultures fuse together to form a sense of belonging.  
Instruction: Create a meeting place for gatherings, social 
interaction, art and craft, social and community events. This 
must be a sizable place within the town that can 
accommodate a large group of people.  
Relevant to towns: PC, AB, WR, LR, AS, TQ 
Evident: PC, AB, WR, LR, AS, TQ 
To be improved or introduced: PC, AB, WR, LR, AS, TQ 
 
6.4.2 The Code 
As noted earlier, the generative code is a process that includes all the information to 
design, develop, and regenerate a settlement in a way that creates adaptive and resilient 
built and natural environments. This code is an accumulation of the core patterns of a 
place, which include all the information to develop and generate a whole place that is 
connected to its environment. Additional to the core patterns, each town’s key attributes 
of place need to be considered when the overall generative code is applied to a specific 
town. An overall generic generative code has been established for the towns of the 
Great Ocean Road Region and is listed in Table 10. Further, in addition to the overall 
generative code listed here, each town will need its own subset of generative codes 
specifically applicable to it. The simple reason for this is that although the towns are 
similar in many aspects along the Great Ocean Road coast, each town has its own 
unique characteristics, local attributes and unfoldings to be considered. However, the 
development of generative codes specific to each town is beyond the scope of this 
thesis. This though provide the opportunity for further research where site specific 
generative codes can be developed based on the principles developed and work done in 
this thesis.  
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The structure of a Generative Code is as follows: 
 Name of the Generative Code;  
 An explanation of what the Generative Code is to accomplish; 
 The Generative Code statement listed in bold type; and 
 The core patterns aligned to the Generative Code.  
 
Table 10: Generic Generative Codes for the towns along the Great Ocean Road Coast 
Generative Code: 
[GC1] Deep Connections to the Land 
Explanation:  
Deep cultural and spiritual connections with the land exist within the region of the Great Ocean Road 
coast, embedded in the longer-term history of human and landscape interaction of the place. The 
changing landscape over long periods of time, the climate patterns, and the human settlement patterns of 
present and the past are visible within the overall geometric structure of the place. The wholeness of the 
region connects the unique characteristics of each settlement together; it defines ‘how big is here’ and 
helps to put the context together of place dynamics and phenomena in relation to the deep connections to 
the land. This Generative Code seeks to identify the spirit of the place, and then to establish steps for the 
preservation of these connections. The connection to Country will be established by protecting special 
and sacred sites of Aboriginal people.  
Statement: 
In order to preserve the deep connections to the land, the wholeness of the region that is evident in 
its geometric structure and the spirit of the place, a continual effort shall be made to identify the 
deep spiritual and cultural connections to the land.  
Core Patterns Aligned: 
Our Country [CP1], Hinterland to Coast Connection [CP2], Local Heritage and Culture [CP18] 
 
Generative Code: 
[GC2] Diagnosis of the Land 
Explanation:  
The land of the region of the Great Ocean Road coastal region is interspersed with natural beauty and 
formations. Towns are settled within the beauty of the landscape, surrounded by steep uplifts of the 
Otway Ranges and deeply dissected valleys and cliffs at the coastlines transforming into coastal 
grasslands and agricultural lands. Forests and woodlands provide extensive and varied ecology and 
vegetation systems, enriching the soils and catchment areas surrounding the towns. Visiting these places, 
walking around on the land one will encounter various places with natural beauty and special 
characteristics. This Generative Code seeks to protect them and enhance them by providing steps that will 
ensure the preservation of these special places within the land. The diagnosis of the land shall include the 
recording of these special places, the geography, shape of the land, the rivers and creeks, their fauna and 
flora, and their relation to the settlements.  
Statement: 
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The natural beauty of the land shall be recorded on a diagnosis map of the land, and steps taken to 
protect these special places that will be listed in the core patterns that are related to the land. The 
landscape attributes of the land shall be respected, and work carried out to enhance existing 
habitats, both in vegetation, wildlife, and human occupation. 
Core Patterns Aligned: 
Hinterland to Coast Connection [CP2], The Natural Amphitheatre [CP3], Contrasting Landscapes [CP4], 
Forests and Woodlands [CP5], The Heads and Cliffs [CP6], River of Life [CP7], Wetland and Saltmarsh 
[CP8], Beach, Rocks and Surf [CP9] 
 
Generative Code: 
[GC3] Diagnosis of Settlement 
Explanation:  
Towns along the Great Ocean Road coast are immersed in the beauty of the landscape, each settlement 
functioning within its own structure and setting, yet also linked to the other settlements within the region. 
The existence of these towns and their social and economic survival is closely linked to the attributes and 
services that the landscape offers. Each town inherited attributes and values that contribute to its existence 
underpinned by latent centres and core patterns. The interconnected core patterns form the harmony of the 
whole. This Generative Code aims to establish those latent centres and core patterns, enhance them and 
strengthen them.  
Statement: 
Establish the latent centres and core patterns of each settlement, enhance them and strengthen 
them. Conduct a detailed town diagnosis of each settlement, to help identify within its broader 
context the regenerative attributes that can assist in the restoration of sources and energy that 
supports its existence. 
Core Patterns Aligned: 
The Great Ocean Road - Connections and Crossings [CP10], The Formal-Informal Street Grid [CP11], 
Nomad’s Rest [CP12], the Recreation Reserve [CP13], The Shopping Strip [CP14], The Esplanade 
[CP15], The Jetty and Pier [CP16], Boundaries [CP19], At the Heart [CP20], Pathways and Walkways 
[CP23], Views [CP24], Meeting Place [CP26]  
 
Generative Code: 
[GC4] Potential of Settlement  
Explanation:  
The settlements are exposed to future changes in climate as well as population growth. The growth of the 
towns will be more exposed to the risks of climate change impacts such as increased heat and more 
frequent bush fires, inundation by sea level rise, floods and coastal recession. The sustainable future of 
these towns is rooted in their connections to the environment, both in a social, environmental and 
economic context. The potential of settlements can be identified and can be expressed in regenerative-
adaptive design and planning outcomes. Potential of place indicates what is unique to it that can 
contribute to the wholeness of the larger system for future resilience, which can be established through its 
core patterns, attributes and values. This Generative Code aims to identify those core patterns, values and 
attributes that will provide the potential of place for future resilience. 
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Statement: 
Identify the potential of place that indicates what is unique to the settlement that has the potential 
to contribute to the wholeness of the larger system, and the sustainable future of place to secure 
resilience in a future changed environment.  
Core Patterns Aligned: 
At the Heart [CP20], Meeting Place [CP26], Tread Lightly [CP21], House Mix [CP22], Sense of Danger 
[CP25] 
  
6.5 Regenerative Patterns of Place 
Regenerative Patterns are the combination of the various processes of a place, 
accumulating to support a morphological growth and regeneration that give a place 
resilience and allow it to adapt to changes. Regenerative patterns of place include the 7 
fundamental principles that are displayed in the ‘notion of regenerative patterns’ 
equation (as per detailed description in Chapter 4, Section 4.2.2): 
𝑟𝑔𝑝 = {𝑛𝑑𝑎, 𝑓𝚤 … 𝑓𝑖, 𝑠𝑡𝑑, 𝑡𝑠𝑝15, 𝑒𝚤 … 𝑒𝑖, 𝑟1, 𝑝𝑜𝑡} 
 
Where each regenerative pattern (𝑟𝑔𝑝) in this instance displays a function: 
 A name of typical design or adaptation challenge (𝑛𝑑𝑎); 
 A set of forces which have an impact on (𝑓𝚤); 
 The specific place settings and time dynamics (𝑠𝑡𝑑); 
 The transformations specific to place (𝑡𝑠𝑝15); 
 One or various examples of the specific core pattern (𝑒𝚤);  
 Regenerative attributes (𝑟1); and 
 The potential of the specific design or adaptation challenge (𝑝𝑜𝑡). 
 
The data collection from Anglesea recorded in Chapter 5 followed the regenerative 
adaptive system of processes, resulting in information needed to support the 7 
fundamental principles. Based on the additional data collection from each of the six 
towns, the noticeable emerging phenomenon is that not only do these towns display 
similarities of core patterns of their generative code, but also similarities in the 
wholeness of place, regenerative attributes, forces of change, and the potential of place. 
These similarities can also be aligned with the fundamental principles needed for the 
regenerative patterns. Table 11 summarises the similarities identified.  
 
Table 11: Similarities of the Six Sampling Towns of the Great Ocean Road Coast 
PC: Port Campbell, AB: Apollo Bay, WR: Wye River, LR: Lorne, AS: Anglesea, TQ: Torquay  
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Description Similarities PC AB WR LR AS TQ 
Adaptation and 
Design Challenge 
(Vulnerabilities)  
𝒏𝒅𝒂 
Continuity of social, economical and environmental sustainability:
 Life saving club, gathering places      
 Small businesses, tourism      
 Recreational use of beaches, 
estuary, rivers and headlands 
     
Natural attributes impacted by change:
 Coastal cliffs collapse      
 Bay, beach and foreshore erosion      
 Loss of marine life / local fishing      
 Ecological systems loss       
 River, estuary and wetlands 
inundation  
     
 Coastal recession      
Built attributes impacted by change: 
 Caravan parks, holiday cottages      
 Local restaurants, commercial 
buildings and houses 
     
 SLSC - Surf Life Saving Club      
 Fire station, hospitals and 
community centres 
     
 Main access roads      
 Electrical and water infrastructure       
 Bridge across rivers      
 Jetty and outlook posts      

Centres 
(Place settings 
specific to place) 
𝒔𝒕𝒅 
Centres specific to place that create living structures: 
River inlet, estuary and wetland       
Holiday and caravan park      
The Jetty or the pier       
Main beach      
Foreshore reserve and parks      
Commercial precinct along the Great 
Ocean Road and foreshore 
     
Surf Life Saving Club      

Wholeness  
(Transformations 
specific to place: 
fifteen properties) 
𝒕𝒔𝒑𝟏𝟓 
Fifteen properties of wholeness: * In Town Boundary & In Catchment Boundary 
Levels of Scale 
In Town Boundary 
In Catchment Boundary 
     
7 8 9 11 8 6 
5 6 3 6 5 5 
Strong Centres 
In Town Boundary 
In Catchment Boundary 
      
8 8 9 11 11 12 
6 6 6 8 5 6 
Boundaries 
In Town Boundary 
In Catchment Boundary 
      
4 4 6 7 8 6 
5 5 5 5 7 6 
Alternating Repetition        
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In Town Boundary 
In Catchment Boundary 
5 6 5 7 8 6 
7 6 4 5 9 4 
Positive Space  
In Town Boundary 
In Catchment Boundary 
 
      
7 9 6 9 9 10 
6 6 6 5 7 6 
Good Shape 
In Town Boundary 
In Catchment Boundary 
      
1 4 3 3 4 6 
2 4 5 2 5 4 
Local Symmetries 
In Town Boundary 
In Catchment Boundary 
     
3 4 4 6 5 4 
2 5 7 8 6 3 
Deep Interlock and Ambiguity 
In Town Boundary 
In Catchment Boundary 
     
4 5 3 6 4 4 
2 2 4 4 6 4 
Contrast 
In Town Boundary 
In Catchment Boundary 
     
5 4 4 5 6 5 
4 5 4 4 4 2 
Gradients 
In Town Boundary 
In Catchment Boundary 
     
2 2 2 3 3 3 
1 2 2 2 3 3 
Roughness 
In Town Boundary 
In Catchment Boundary 
     
3 3 3 3 5 3 
3 4 2 3 5 4 
Echoes 
In Town Boundary 
In Catchment Boundary 
     
3 4 3 4 4 4 
4 4 4 4 6 6 
The Void 
In Town Boundary 
In Catchment Boundary 
     
2 2 1 2 3 2 
1 1 1 3 2 3 
Simplicity and Inner Calm 
In Town Boundary 
In Catchment Boundary 
     
1 2 1 1 1 1 
2 2 1 2 2 2 
Not Separateness 
In Town Boundary 
In Catchment Boundary 
     
1 1 1 1 1 1 
2 1 1 1 1 1 

Core Patterns 
(Generative Code)  
𝒆𝚤 
Our Country       
Hinterland to Coast Connection       
The Natural Amphitheatre       
Contrasting Landscapes       
Forests and Woodlands       
The Heads and Cliffs      
River of Life      
Wetland and Saltmarsh      
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Description Similarities PC AB WR LR AS TQ 
Beach, Rocks and Surf      
The Great Ocean Road - Connections 
and Crossings 
     
The Formal-Informal Street Grid      
Nomad’s Rest      
The Recreation Centre      
The Shopping Strip      
The Esplanade      
The Jetty and Pier      
Valued Community      
Local Heritage and Culture      
Boundaries      
At the Heart      
Tread Lightly      
House Mix      
Paths and Walks      
Views      
Sense of Danger      
Meeting Place      

Regenerative 
Attributes 
𝒓𝟏 
Water Flow       
Wind       
Solar       
Wetlands       
Forests      
River Course       
Coastal Plains      
Ocean 
 Wave energy 
 Commercial fishing 
 Marine conservation 
























Local Agriculture      
Waste      
Local Land Use      
Flora and Fauna      
Soils      
Small Business       
Heritage and Culture      

Forces of Change 
𝒇𝚤 
Sea level rise        
Coastal recession and inundation       
Flooding by extreme rainfall events      
Habitat loss and changes in ecology      
Drought and extreme heat waves      
Social - economic changes      
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Description Similarities PC AB WR LR AS TQ 
Population growth or decline      

Potential of Place 
𝒑𝒐𝒕 
Soft and hard methods for shoreline 
protection 
      
Adaptation of built structures according 
stages of climate change impacts 
     
Planned retreat of buildings, 
infrastructure, as well as natural 
attributes 
     
Open corridors for ecological systems 
to allow for migration inland (retreat) 
over time according to sea level rise 
changes 
     
 Regenerative opportunities for 
ecological systems, food production, 
waste processing, water systems, 
energy flows, renewable energy 
sources, social-cultural and economic 
enhancement and community resilience 
     
       
* In Town Boundary and In Catchment Boundary: Represented in this table is the total number of the 15 properties [of wholeness] 
in the town centre boundary and in the larger catchment area of the town, e.g. in the region.  
 
The 7 fundamental principles of the regenerative patterns identified for each coastal 
town as listed above, indicate that the towns of Port Campbell, Lorne, Wye River and 
Anglesea have similar outcomes, and that Apollo Bay and Torquay are similar with 
only a few attributes that are different from the other towns. Due to these similarities, 
for the purpose of this thesis and the demonstration of the theory, representative 
regenerative patterns have been developed for one case study (exemplary) town, in this 
instance the town of Anglesea. The regenerative patterns for Anglesea are described in 
the next section.  
6.5.1 Twelve Regenerative Patterns of Anglesea 
The 12 regenerative patterns of Anglesea include the following: 
 Regenerative Pattern [1]: Adaptive Built Environments - includes considerations of 
adaptive potential of buildings and infrastructure;  
 Regenerative Pattern [2]: Protect Nature’s Adaptive Capacity - considers the 
adaptive capacity of local natural systems, assists in the ability to adapt; 
 Regenerative Pattern [3]: Nature’s Work as a Continuous and Reciprocal 
Interactions - allows life support functions to be processed through conversion, 
distribution, filtration, assimilation and storage with interaction throughputs; 
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 Regenerative Pattern [4]: Optimisation and Multiple Functions - inclusion of 
multiple functions and outcomes for systems to optimise resilience ability; 
 Regenerative Pattern [5]: Aggregate not Isolate, Integrate rather than Segregate - 
integrate all parts to fix connections, aggregate to assist the inclusion of symbiotic 
relationships to promote regeneration; 
 Regenerative Pattern [6]: Self-Regulation and Feedback Loops - include self-
regulation of positive and negative feedback loop systems in processes; 
 Regenerative Pattern [7]: Produce no Waste, Recycle and Assimilate - make use of 
all inputs and outputs for a closed loop or net positive system; 
 Regenerative Pattern [8]: Conversion of the Solar Income - include passive solar 
systems for energy, heating and cooling, thermal storage and conversion; 
 Regenerative Pattern [9]: Scale Linking to Facilitate Flow - shaping the medium to 
facilitate flow, scale linking for support of maximum function at the smallest scale; 
 Regenerative Pattern [10]: Storage as a Key Resource; for Energy, Water and 
Materials - maintaining adequate storage by balancing the replenish rate with the 
rate of use; 
 Regenerative Pattern [11]: Valued Renewable Resources and Services - use and 
value existing natural, renewable resources for energy and biological services; and 
 Regenerative Pattern [12]: Human - Nature Connections for Healthy and Prosperous 
Environments - the application of Biophilia strategies and designs to create healthy 
environments for both humans and nature.  
For a detailed description of the 12 Regenerative Patterns of Anglesea, according to the 
elements of the ‘notions of regenerative patterns’ equation, refer to Appendix 5. 
6.5.2 Example of Application of the Regenerative Patterns: Anglesea 
Represented in this section are 2 examples of the Regenerative Patterns developed for 
Anglesea. Regenerative Pattern [1] and [2] are used to demonstrate the application of 
the ‘notion of regenerative patterns’ equation where each element and its functions 
{𝑛𝑑𝑎, 𝑓𝚤 … 𝑓𝑖, 𝑠𝑡𝑑, 𝑡𝑠𝑝15, 𝑒𝚤 … 𝑒𝑖, 𝑟1, 𝑝𝑜𝑡}, of the equation are analysed and applied to the 
Regenerative Pattern (rgp).  
The Regeneration Patterns of Anglesea follow the structure below: 
 The name and number of the Regenerative Pattern listed in bold type; 
 A short statement of what the Regenerative Pattern represents, in italics; 
 The description of what the Regenerative Pattern achieves or accomplishes; and 
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 Explanations of each element and its functions 
{𝑛𝑑𝑎, 𝑓𝚤 … 𝑓𝑖, 𝑠𝑡𝑑, 𝑡𝑠𝑝15, 𝑒𝚤 … 𝑒𝑖, 𝑟1, 𝑝𝑜𝑡} of the relevant Regenerative Pattern (𝑟𝑔𝑝) 
equation.  
 
6.5.2.1 Anglesea Regenerative Pattern [1]: Adaptive Built Environments 
Statement:  
Includes the considerations of the adaptive potential of buildings and infrastructure.  
 
Description: 
Although some buildings can be refurbished to be reused beyond their initial intended 
function, by its nature the built environments created by humans are static and fixed. In 
most instances buildings are designed and built as completed, unchangeable entities, 
and as a result they are abandoned or demolished after their functions has been 
exhausted. With the changing environment due to impacts of climate change, the built 
environment needs to be able to be adaptable according to future scenarios of change, 
and the future functional needs of the place where it is located. Adaptive built 
environments need to be ‘ecomorphic’47, that is, their internal structures should mimic 
and integrate with the natural systems where they are located and interconnected (Van 
der Ryn, 2005, p. 156).  
 
Explanation of elements and functions:  
𝒏𝒅𝒂 
Built attributes at risk due to sea level rise, inundation and coastal recession includes the 
Anglesea Beachfront Family Caravan Park, the Anglesea Visitor and Information 
Centre, Anglesea Store, Anglesea Surf Centre and various buildings along the Great 
Ocean Road next to the Anglesea River. These built attributes need to be able to adapt 
in the future to the impacts of sea level rise, both in function and structure.  
 
𝒇𝚤…𝒇𝒊 
Forces of change that have an impact upon the built attributes include: 
 𝑓𝚤 - Sea level rise between 0.8m - 1.4m at incremental levels between 2030 and 
2100, that will result in permanent inundation; 
                                                 
47 According to Turner, Mottram & Penn (2004) an ecomorphic design should act and react according to its 
occupation, so that the environment and its inhabitants form an ecological whole (Turner, Mottram & Penn, 2004).  
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 𝑓2 - Storm surge with increased wave heights, and overland flooding due to extreme 
weather events, will result in periodic temporary inundation; and 
 𝑓3 - Recession of the coastline results in beach, foreshore and cliff erosion, as well 
as instability of the soils. 
 
𝒔𝒕𝒅 
As described in Section 4.3 the place settings specific to location are interconnected 
with its centres (the fundamental primary entities, the latent centres), and change of the 
centres happens over time; some are immediate, others occur over short periods, and 
others over long periods of time. The key latent centres for Anglesea include the 
Anglesea Beachfront Family Caravan Park and the Anglesea Visitor and Information 
Centre as part of the boardwalk and promenade precinct along the Anglesea River, 
connecting walking tracks to the Coogoorah Park, the Anglesea Store, Anglesea Surf 
Centre and various small businesses and buildings along the Great Ocean Road. During 
holiday periods, these centres become very busy and are core attractions for visitors and 
holidaymakers.  
 
𝒕𝒔𝒑𝟏𝟓 
Transformations specific to place that include the 15 properties and form the wholeness 
applicable to the built assets for this regenerative pattern are: 
 𝑡𝑠𝑝1 - Levels of Scale [AS-FP1]; these include the inherent connection of the 
buildings to its hierarchy of built and natural environs, consisting of the building’s 
purpose and function, connected to the foreshore park, beach, Anglesea River inlet, 
Anglesea River, the networks of creeks and rivers including Marshall Creek and Salt 
Creek, the wetlands, the town perimeter that are surrounded by the adjacent natural 
environments of the Anglesea Heathland, Angahook Lorne State Park, and the Great 
Otway National Park. The buildings of this regenerative pattern are part of the larger 
whole that steps up in hierarchy of scale to the commercial precinct of the shopping 
strip, residential buildings of the surrounding residential area, public buildings as 
gathering places, the community hall and the Anglesea Golf Club;  
 𝑡𝑠𝑝2 - Strong Centres [AS-FP2]; these form part of the whole. Deep connections to 
function include the Anglesea River estuary and inlet, the riverfront and boardwalk, 
the Coastal Reserve, and the Great Ocean Road shops linked to one of these strong 
centres, which include the Anglesea Beachfront Family Caravan Park;  
 𝑡𝑠𝑝3 - Boundaries [AS-FP3]; these strengthen the wholeness of the centres, is the 
boundary of the Anglesea River estuary and inlet, the Anglesea River and the 
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riverfront that borders the Anglesea Beachfront Family Caravan Park, the Great 
Ocean Road and the bridge across the River, and the cliffs at the beach front;  
 𝑡𝑠𝑝4 - Positive Space [AS-FP5]; this forms the space in-between the building 
structures and the landscape features including the beach, open grass areas and 
walking tracks, front yards and back yards of cottages and camping sites, the 
foreshore and the play area for kids of the Anglesea Beachfront Family Caravan 
Park; and 
 𝑡𝑠𝑝5 - Contrast [AS-FP9]; this creates the existence of place from the essence of 
distinctiveness, noticeable between the built form of the holiday cottages and 
amenity buildings of the campsites, and the organic forms of the surrounding 
landscape, vegetation, trees and the river.  
 
𝒆𝚤 … 𝒆𝒊 
Core patterns are interconnected and organise the complex relationships that produce 
activities and existence include the following: 
 𝑒1 - Nomad’s Rest [CP12]; this results in the existence of place providing 
accommodation for holidaymakers and tourists in the caravan park and cottages, this 
stimulates and supports the economic stability of the town; 
 𝑒2 - At the Heart [CP20]; the Anglesea Beachfront Family Caravan Park [AS-CP9] 
is a strong centre that supports the overall functionality of the town; it helps the 
wholeness of place to come together by reinforcement of its connections to other 
sub-centres such as the River [AS-CP2], the Anglesea River boardwalk, and a larger 
strong centre - the Shopping Street [AS-CP8]; 
 𝑒3 - Tread Lightly [CP21]; most of the cottages and buildings at the Anglesea 
Beachfront Family Caravan Park are made of light construction materials including 
timber structures and weatherboard cladding. These light structures can be relocated 
to adapt to the changes of the environment. More permanent structures, such as the 
shops at the shopping street, the Anglesea General Store, the Motor Inn, Great 
Ocean Road Resort, and Anglesea Information Centre, are made of permanent 
materials such as concrete and brick. These latter buildings need to be regenerated 
with more semi-permanent materials to support the sustainable outcomes of this 
core pattern of tread lightly on the land; 
 𝑒4 - Pathways and Walks [CP23]; the Anglesea River boardwalk connects with 
other pathways and walks, connecting the commercial street, the beach area, River 
bank, the Anglesea Coogoorah park, nature park and houses. Pathways from the 
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Anglesea Beachfront Family Caravan Park link the boardwalk with the opposite side 
of the River across the Anglesea River bridge; and 
 𝑒5 - Meeting Place [CP25]; the strength and resilience of a community are fostered 
and improved by its possibilities and allowance of one or more meeting places. 
These include the Surf Life Saving Club at the beach, Anglesea Bowling Club at the 
Lions Park Reserve located next to the Caravan Park, the Anglesea Art House and 
the Anglesea Community House. 
 
𝒓𝟏 
Regenerative attributes can assist in the healing of places that are damaged, let them 
evolve, adapt to improve and regenerate to be resilient. The built environment of 
Anglesea can be resilient if ecological sustainability principles are considered as part of 
development in the context of adaptation and regeneration. The regenerative attributes 
for the built environment (human environment) include: 
 𝑟1 - Wind [AS-RA2]; the optimisation of wind energy inclusive of passive and 
active wind uses. Passive responses include the optimised orientation of buildings; 
include planting and other methods for windbreaks, placement of public gathering 
areas in and around buildings at the lee side of the wind pressures. For passive 
ventilation in buildings, wind catchers should be included. Active wind optimisation 
includes the use of small scale wind turbines to provide supplementary power 
supply to buildings in Anglesea;  
 𝑟2 - Solar [AS-RA3]; the optimisation of solar energy, including passive and active 
solar. Passive solar includes the optimised orientation of buildings, allowance of 
solar penetration in indoor and outdoor spaces, as well as collection of solar radiant 
heat in structures and objects. Active solar includes the use of solar photovoltaic 
panels and solar hot water heating systems, to be applied to all buildings in 
Anglesea; 
 𝑟3 - Small Scale Local Agriculture [AS-RA7]; the inclusion of vegetable gardens, 
local grown food distributed within the gardens and public areas of the Caravan 
Park, restaurants, and community buildings will provide the opportunity to reduce 
the demand of produce to be sourced and delivered from outside of the Anglesea 
town/catchment boundary; 
  𝑟4 - Waste [AS-RA8]; the collection and processing of waste in a closed-loop 
system, biodegradable waste processing to use for composting or capturing of the 
methane, organic waste recycling and processing, and the recycling of grey water 
and black water for potential uses of garden watering and transfer to potable water. 
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Localised processing and storage at the source will be feasible due to the nature of 
the holiday town population fluctuations; 
 𝑟5 - Small Business [AS-RA11]; the provision of a mixture of shops and amenities 
with a variety of services and products that complement each other for securing a 
sustainable local economy. Establish complimentary services and product supply 
between shops and restaurants at the shopping street, the Caravan Park and other 
accommodation providers such as bed and breakfasts and guesthouses; and 
 𝑟6 - Heritage and Culture [AS-RA12]: the identification and inclusion of heritage 
places strengthens the sense of belonging for the local community, and includes 
both Aboriginal and European attributes. The Anglesea River area includes two 
registered Aboriginal Cultural Heritage Places (ACHP) of significance, and at Point 
Roadknight there are places of high sensitivity to Aboriginal heritage and culture 
with major and well-developed stratified midden deposits48. The sites should be 
celebrated with view posts, but also barriers should be constructed to protect the 
middens. European heritage buildings need to be acknowledged with re-introduced 
functions and architecture, including the Angahook General Store (built in 1929 that 
was the local community hub before the Memorial Hall was built in 195449). Future 
development of and next to the Angahook General Store needs to include typical 
heritage architecture buildings and functions to create a ‘heritage strip’ that can 
support both local economic and tourist activities. 
 
𝒑𝒐𝒕 
Potential includes specific opportunities to assist the Anglesea community to evolve 
their value-generating capacity of the place as a whole. Potential needs to include built 
attributes that will be able to adapt to, or be future-proofed against the impacts of sea 
level rise, storm surges and flooding events, both in function and structure of place. The 
adaptive, evolutionary potential opportunities for the built environment include: 
 Establish and provide shoreline protection at the Anglesea River inlet as well as 
along the River, according to the topography and contours, to include soft 
engineering approaches such as mangrove planting and the construction of rock 
revetments along the River; 
                                                 
48 A total of 6 known Aboriginal cultural heritage places occur within the Anglesea Crown Land Reserves and have 
been acknowledged to have high scientific significance with radiocarbon dating which resulted that these middens to 
be at least 1385 ± 20 years old (Marshall, 1997, p. 21). 
49 The General Store continues to be recognised by the Anglesea locals as a reflection of early twentieth century 
community life, being a hub for township meetings, Red Cross meeting and other important community events prior 
to the construction of the Memorial Hall in 1954. The historical and social significance of the place is embodied in 
the surviving (and to an extend altered) building fabric and architectural form of its era (Rowe, 2008, p. 2). 
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 Identify assets with key heritage and cultural values to Anglesea and protect these 
against the impacts of change through the construction of barriers, flood control 
systems and the raising of floor levels. Plan for future sea level rises by identifying 
new locations to relocate and rebuild heritage structures and buildings, reinforcing 
at locations that can represent the existing strong centres of place; 
 Protect and strengthen key infrastructure in the short term. Plan relocation through a 
staged process over time, including the re-routing of the Great Ocean Road;  
 Planned retreat of key buildings, roads and other infrastructure, houses and 
amenities to higher levels where coastal recession and inundation will not have an 
impact upon these assets; and 
 Evolutionary potential for the built environment of Anglesea includes opportunities 
for buildings and the whole of town to operate as a net positive energy, water, 
material, food and resources consumptive environment.  
6.5.2.2 Anglesea Regenerative Pattern [2]: Protect Nature’s Adaptive Capacity  
Statement:  
Considers the adaptive capacity of local natural systems, assist to the ability to adapt. 
 
Description: 
As part of the larger ecological and human system, the local natural systems must have 
the adaptive capacity to adapt to changes of the environment where they exist. 
Ecological succession allows the species to change structure of natural community 
overtime, usually in timescales over decades (Sahney & Benton, 2008, p. 762). With 
Anthropogenic climate change impacts that could be happening at a rapid pace, such as 
rising sea levels, measures needs to be put in place to allow local natural systems to 
adapt to these changes.  
 
Explanation of elements and functions: 
 
𝒏𝒅𝒂 
Natural attributes at risk due to sea level rise, inundation and coastal recession include 
the Anglesea beach, Anglesea River and inlet, the cliffs, the wetlands and saltmarsh, 
Coogoorah Park, coastal vegetation, and parts of the Anglesea Heath. These natural 
attributes need to be protected to allow the natural systems to be able to adapt to the 
impacts of sea level rise.  
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𝒇𝚤…𝒇𝒊 
Forces of change that have an impact upon the natural attributes include: 
 𝑓𝚤 - Sea level rise between 0.8m - 1.4m at incremental levels between 2030 and 
2100, that will result in permanent inundations; 
 𝑓2 - Storm surges with increased wave heights, and overland flooding due to 
extreme weather events that, will result in periodic temporary inundations;  
 𝑓3 - Recession of the coastline resulting in beach, foreshore and cliff erosion, as well 
as instability of the soils; and 
 𝑓4 - Saltwater intrusions in the freshwater ecosystems higher up in the Anglesea 
River catchment. 
 
𝒔𝒕𝒅 
Key latent centres of the natural environment for Anglesea include the Anglesea River 
estuary and inlet, the Coastal Reserve, Point Roadknight, cliffs and the beach, the 
Anglesea River, the Anglesea Heath, Point Addis Marine National Park, and Coogoorah 
Park. These latent centres of natural environment evolved over many thousands of 
years, and the values of these centres are at the heart of the environmental and 
ecological existence of nature in the Anglesea region. Additionally, these natural 
attributes are key values that drove human settlement, visitors to the area, and becoming 
a destination for holidaymakers.  
 
𝒕𝒔𝒑𝟏𝟓 
Transformations specific to place that include the 15 properties and form the wholeness 
applicable to the natural attributes for this regenerative pattern, are: 
 𝑡𝑠𝑝1 - Levels of Scale [AS-FP1]; these include the inherent connection of the 
habitats in the Anglesea catchment to its hierarchy of natural environs. They consist 
of ecological systems commencing from the beach and foreshore to the Anglesea 
River inlet, Anglesea River itself, the networks of creeks and rivers including 
Marshall Creek and Salt Creek, the wetlands, the Anglesea Heathland, Angahook 
Lorne State Park, and the Great Otway National Park;  
 𝑡𝑠𝑝2 - Strong Centres [AS-FP2]; these form part of the whole, supporting the larger 
River catchment area, include deep connections of ecological functions comprising 
the Anglesea River estuary and inlet, the Coastal Reserve, Marshall Creek and Salt 
Creek, the Anglesea Heathland, Angahook Lorne State Park, and the Great Otway 
National Park;  
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 𝑡𝑠𝑝3 - Boundaries [AS-FP3]; these strengthen the wholeness of centres, and include 
the boundary of the Anglesea River, the wetland system at Coogoorah Park, the 
surrounding forests and heathland, the Great Otway Ranges, the coastline and the 
ocean;  
 𝑡𝑠𝑝4 - Altering Repetition [AS-FP4]; this represents the systematic fractal patterns 
of the Anglesea area. These include the coastal scrub and vegetation, repetition of 
tree species, rock formations in the coastal cliffs, scale linking the high cliffs down 
to the River estuary vegetation, the repetition of the meandering curves of the River, 
and patches of dispersed open farmland;  
 𝑡𝑠𝑝5 - Positive Space [AS-FP5]; this supports the coherent shapes and organic forms 
of the surrounding landscape, vegetation, trees and the River are dispersed between 
these forms and result in an emptiness with an inherent strength of wholeness;  
 𝑡𝑠𝑝6 - Good Shape [AS-FP6] and Self Symmetries [AS-FP7]; the patterns in nature 
that form good shapes and local symmetries, such as the self-symmetry forms in the 
structure of stringybark (Eucalyptus sp.) and banksia (Banksia sp.) trees, the 
patterns of geological layers in the exposed coastal cliff, the meanders of the 
Anglesea River, the Coast Beard Heath (Leucopogon parviflorus) flowers, the roots 
of the mangroves in the wetland, and the sand formations of the windswept 
Anglesea beach; 
 𝑡𝑠𝑝7 - Contrast [AS-FP9]; this results due to the existence of visual contrast within 
the landscape, noticeable between the ocean with the cliffs at the beach, the large 
trees of the Anglesea Heath with small coastal scrubs, the flowing river with the 
embankments and vegetation, and the dense Otway Forest with scattered grassland;  
 𝑡𝑠𝑝8 - Gradients [AS-FP10]; noticeable areas of the transition from one space in 
nature to another, gradually forming levels of intensity in gradients. The trees of the 
Anglesea Heath gradually formulate gradients in scale from the tree trunk to 
branches, to smaller twigs and finally the leaves. The coastal grass and scrubs at the 
beach and cliff transfers into forest trees, and the network of the creeks collects in 
the Anglesea River, flowing down into the ocean with various levels of scale; and 
 𝑡𝑠𝑝9 - Roughness [AS-FP11]; the irregularities in formations created by growth and 
environmental changes in nature result in the distinctiveness of place. Anglesea is 
noticeably distinct from other coastal towns due to its surrounding vegetation of 
Anglesea Heath; the roughness is a character of the coastal bushland. 
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𝒆𝚤 … 𝒆𝒊 
Core patterns are interconnected and organise the complex relationships that produce 
activities and the existence of place that include the following: 
 𝑒1 - Our Country [CP1]; this connects the land with its inhabitants, both human and 
fauna and flora. Connections through energy flows and the spirit of the land that are 
frequently formed by the living structures of the land, constantly present in the 
evolutionary process of the land. The evidence rests in the ocean, the beach, 
Anglesea River and Anglesea Heath and Otway Forest trees, connected with 
Aboriginal season occurrences50; 
 𝑒2 - Hinterland to Coast Connection [CP2]; the Anglesea beach with its cliffs 
gradually links with the hills and valleys of the Otway Ranges along with the River 
and creeks into the larger catchments of the hinterland, providing an ecological and 
social-cultural viability to the region; 
 𝑒3 - The Natural Amphitheatre [CP3] and The Heads and Cliffs [CP6]; at the larger 
scale, the natural topography of the Anglesea Bay results in a topographical natural 
setting of an amphitheatre within which the town is settled. The landscape forms a 
pinnacle jutting out to sea, resulting in a landmark with views up and down the 
coastline, known as Point Roadknight. The high cliffs at Anglesea River are part of 
the Demons Bluff Formation that underlies the coastal hinterland proper on either 
side of the Anglesea River, connecting the coast to inland in a geomorphological 
and geological context; 
 𝑒4 - Forests and Woodlands [CP5]; the large trees of the neighbouring Otway Forest 
and the Anglesea Heath create stature, connecting the landscape with the town 
Anglesea in many ways. Trees and the vegetation in these woodlands provide for 
extensive and a variety of ecological systems, as well as wildlife habitats; and 
 𝑒5 - River of Life [CP7]; the artery that injects life into the surrounds of the larger 
water catchment where the Anglesea River, wetlands and vegetation are key to the 
functioning of the ecological system. The river is the largest local drainage line in 
the immediate region; it flows southeast towards the coast and has its headwaters in 
the hills and valleys to the north and northwest. Numerous tributaries that flow 
eastwards include Salt Creek, Marshy Creek and Edwards Creek.  
 
 
 
                                                 
50 The Aboriginal seasons and the cycles of nature provides for a close connection between human, habitat and all 
other creatures (Roös, 2014b).  
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𝒓𝟏 
Regenerative attributes can assist in the healing of places that are damaged in the 
Anglesea catchment area, by allowing them to evolve, adapt and regenerate to be 
resilient. The natural environment of Anglesea can be resilient if the natural systems of 
the place are kept intact to allow adaptation to changes in climate. Additionally, where 
accelerated changes occur, the adaptive capacity of current ecosystems will not be able 
to adapt, and therefore putting in place ecological resilient strategies as part of future 
development will assist in the regenerative and adaptive capacity of place. These 
regenerative attributes include: 
 𝑟1 - Water Flow [AS-RA1]; the consideration of local water flows and storage 
systems as part of the hydrologic cycle will support the regenerative attributes of the 
local water systems for Anglesea, taking into account the landform, soil, plants and 
biological processes of the watershed51. Fitted into the topography of place, using 
landform alterations such as swales, berms, and depressions, this can aid water to 
flow and be regenerative for Anglesea, both in supply and as an agent for improving 
ecological systems and biodiversity. Water storages should be constructed and 
located according to the land and topography;  
 𝑟2 - Solar [AS-RA3]; allowing nature’s solar energy to regenerate natural systems 
including photosynthesis, absorption and reflection by providing heat sinks, and 
evaporation for conversion and dissipation. Energy concentrations through the 
natural energy flow of place can be used to support a low-entropy society for 
Anglesea; 
 𝑟3 - Woodlands [AS-RA4]; the protection and sustainable management to assist the 
regeneration of woodlands that support the integrity of the overall watershed, with 
roots holding soils in place and thereby slowing down and absorbing surface runoff 
water. The support of an extensive biodiversity system in the Anglesea Heath that 
includes about a quarter of the state of Victoria’s recorded plant species, including 
over 80 different species of orchids52, is undoubtedly integral to the importance to 
the ecological system of the Anglesea area; 
  𝑟4 - River Course [AS-RA5]; the Anglesea River, wetlands and surrounding 
vegetation are key to the functioning of the larger ecological system in the Anglesea 
River catchment area. Because the Anglesea River is the largest local drainage line 
in the immediate region, it is key to the functioning of hydrology in the catchment 
                                                 
51 Regenerative technology for water systems needs to include the conversion, distribution, storage, assimilation and 
filtration process of the full hydrologic cycle. The regenerative water system includes ecosystem principles of the 
ecosystem structure, ecosystem function and locational patterns (Lyle, 1994, p. 146).  
52 Anglesea Heath Visitor Guide (Parks Victoria, 2016). 
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area. Controlled water runoff, catchment and controlled flooding through the 
inclusion of wetlands and saltmarshes next to the River could assist in reinstating 
the balance of water chemistry and water flow that is current due to local extraction 
activities despite the resent closure of the Alcoa open-cut coal mine53 (the mine site 
is directly located upstream in the river course), and to reinstate the natural water 
flow of the river; 
 𝑟5 - Ocean [AS-RA6]; the ocean is a key attribute to the coastal communities along 
the Victorian coast both in services and the marine environment. The latter, just 
offshore from Anglesea, is an integrated system connecting the coastal waters, 
estuaries and wetlands with a diverse marine ecosystem. Shallow waters between 10 
and 20 metres deep from the Ingoldsby Reef up to the Point Addis reef system 
include weedy seagrass, kelp and brightly coloured sponge gardens that provide 
habitats for various fish species and other marine life54. These environments are 
inherently connected to the onshore coastal environments. These environments can 
be protected and planned and managed to promote the larger interconnected 
ecosystem to support the goods and services they provide; 
 𝑟6- Flora and Fauna [AS-RA9]; the onshore coastal environment of the Anglesea 
area contains a wide range of habitats that support a diversity of plants and animals 
including migratory animals, shorebirds (such as the Eastern Curlew, Numenius 
madagascariensis, and the Pectoral Sandpiper, Charadrius melanotos)55; 
 Allow and enhance the natural horizontal migration of terrestrial fauna and flora 
communities by removing barriers (such as built infrastructure) that may prevent 
migration, especially having regard to the future temporary and permanent 
inundation of specific areas along the Anglesea River;  
 𝑟7 - Soils [AS-RA10]; the healthy soils of the Anglesea catchment are important to 
the natural environment of the area, including the biotic and abiotic elements. Soils 
influence the distribution of plant species and support the habitat of organisms, 
which in turn are key to the ecological functioning of the Anglesea River. Practices 
to protect the soil from erosion, acidification due to the close proximity to the ocean, 
and soil saturation will assist in regeneration of native vegetation resilience, as well 
as supportive habitats for wildlife and river fish species.  
 
 
                                                 
53 The water flow in the Anglesea River will drastically change due to River levels that will drop up to one metre 
when the pumps of the mine shut down (Noonan, 2016). 
54 Point Addis Marine National Park (Parks Victoria, 2016). 
55 Migratory Shorebirds and Shorebird Sites (Victorian Government, DEPI, 2014).  
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𝒑𝒐𝒕 
Potential for the natural environment of Anglesea includes specific opportunities to 
assist the environment to evolve its value-generating capacity as an ecological place 
including: 
 Establish and provide natural methods for shoreline protection at the Anglesea River 
inlet as well as along the river, including mangrove planting, saltmarsh vegetation, 
and wetland constructions to mitigate flooding and tidal events as well as storm 
surges; 
 Identify ecosystem processes specific to place that are adaptable and resilient 
against current climatic conditions. Apply these aspects of resilience to mitigation 
strategies for the Anglesea natural environment for future scenarios of climate 
change; 
 Identify vulnerable ecosystems and natural habitats at risk to climate change 
impacts, and assist in migration options by providing biodiversity corridors; 
 Set habitat provision in place to allow for nutrient cycling, purification and water 
flows; 
 Allow for the natural retreat of plants and animals to higher levels where coastal 
recession and inundation will not have an impact on these habitats; and 
 Establish conditions that can potentially allow organisms, plants and animal species 
of the Anglesea area to adapt to conditions that can enhance their evolutionary 
potential with novel functions to thrive in alternative environments for the future56. 
 
6.6 Regenerative-Adaptive Design Model Framework  
In Chapter 4 we have identified that the Regenerative-Adaptive Design Model (RADM) 
needs to consider hazard and risk management processes, combined with consideration 
of ecologically sustainability and the regenerative aspects of nature. This will provide 
for the establishment of true adaptation and resilience for both humans and the natural 
environment. The process flow of the RADM includes nine steps: Define Place (Steps 1 
– 8); Regenerative Patterns (Step 8), and concluding with Adaptation Planning and 
Design (Step 9). This final step includes the use of a framework that is based on the 
RADM.  
 
                                                 
56 According to Hall the genome of each organism contains the potential to evolve novel functions to adapt to 
changing environments, embedded in its structure is the evolutionary potential to allow it to thrive in alternative and 
different environments (Hall, 1999, p. 1). 
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The establishment of the framework combines the process of a risk-based adaptation 
framework with that of the RADM model, including the processes of patterns and 
regenerative design. This design-based adaptation model establishes a system of 
unfolding steps to plan for sustainability and climate change adaptation for each of the 
coastal towns (Roös, 2013). The combination of the two processes and the relationship 
between the risk-based adaptation method and the regenerative-adaptive design-based 
model are summarised and indicated in Figure 37. For the purposes of this study, this 
combined process will be referred to as the RADM Adaptation Framework.  
 
Figure 37: Risk-Based Adaptation Framework combined with RADM Model (Source: Author) 
 
6.6.1 Adaptation Planning and Design for Anglesea 
Making use of the RADM Adaptation Framework results in an integrated process of 
adaptation planning, regenerative design, and the application of regenerative patterns. In 
essence, following the ‘regenerative adaptive system of processes’ of data collection for 
Anglesea (indicated in Chapter 5), resulted in the completion of most of the actions as 
indicated in the framework represented in Figure 37. The next step is to align the risk 
framework with the RADM, and then to finalise the adaptation design and planning of 
the town. 
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The climate change risk assessment process (as per the first section indicated in Figure 
37), being undertaken for Anglesea has been modified to conform to AS 5334-2013: 
Climate change adaptation for settlements and infrastructure – a risk-based approach 
(Standards Australia, 2013). This process conforms to the requirements of the AS/NZS 
ISO31000-2009: Risk management – principles and guidelines (Standards 
Australia/Standards New Zealand, 2009). The first step for climate change risk 
adaptation planning and design for Anglesea is then to complete the first section of the 
adaptation framework. This process, as well as reference to completed actions is 
detailed in Table 12: 
 
Table 12: Risk Management Adaptation Process and Completed Actions 
Risk Management Adaptation Process Completed Actions and Relevant Sections in RADM 
Establish the Context: Determine the 
objectives for the risk assessment, its 
scope, stakeholders who need to 
participate or be aware of it and the 
climate and climate change scenarios 
being considered 
 Focus Group Workshop 
 Identification of valued assets and attributes of Anglesea  
 Risk mapping with considered climate change scenarios 
 Patterns of Nature applications as per the Wadawurrung 
peoples’ migrations and settlement patterns 
Identify Risk: Describe how climate 
change affects key elements of the 
system which is the subject of the risk 
assessment 
 Risk mapping with climate change scenarios that results 
in risk exposure of assets due to a sea level rise between 
0.8m and 1.4m from the year 2030 to 2100 
 List of risks identified  
Analyse Risk: Consequences and 
likelihood of each specific impact is 
assessed and from this the overall level 
of risk is determined 
 Overall value of the risk is determined in this instance 
according to the wholeness of place and relevant 
regenerative-adaptive design principles, reflected in: 
 Valued assets and attributes of Anglesea 
 Forces of Change 
Treat Risk: Options for treating priority 
risks are identified and evaluated. More 
effective and practically implementable 
measures are incorporated into action 
plans 
 Planning and Design Concepts, provided by the local 
workshop participants 
 Core Patterns instructions of implementation 
 Generative Code with unfolding steps 
 Regenerative Patterns of place indicating the regenerative 
adaptive system and outcomes.  
 Specific regenerative opportunities and the potential for 
regenerative and adaptive futures of Anglesea are 
reflected in the ‘notion of regenerative patterns’ equation: 
𝑟𝑔𝑝 = {𝑛𝑑𝑎, 𝑓𝚤 … 𝑓𝑖, 𝑠𝑡𝑑, 𝑡𝑠𝑝15, 𝑒𝚤 … 𝑒𝑖, 𝑟1, 𝑝𝑜𝑡} 
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6.6.1.1 Risk Assessment and Adaptation  
As noted by the RADM Adaptation Framework, communication and consultation is a 
key action as part of the process, and the engagement with local community members 
and consultation on the risks and potential adaptation responses were completed during 
the focus group workshop. The focus group members identified climate change risks 
and develop risk responses that described the causes, consequences and potential 
management of various climate change risks. Table 13 indicates the assets at risk, the 
risk assessment, likelihood and level of risk identified aligned with the relevant Core 
Patterns of Anglesea.  
 
As required by the AS 5334-2013: Climate change adaptation for settlements and 
infrastructure – a risk-based approach (Standards Australia, 2013), the risks and the 
adaptation and mitigation measures over time need to be monitored and reviewed. The 
implementation of the RADM addresses this requirement, as it is a dynamic and 
constant process that evolves over time with the regenerative processes, and the local 
community of Anglesea can apply an on-going assessment and treatment of climate 
change risks.  
 
Table 13: Climate Change Risk Assessment - Alignment with the Core Patterns 
Assets at Risk Description of risk as per risk 
assessment  
Likelihood Level of 
Risk 
Core Pattern 
Beach and Cliff Loss of beach and collapse of cliffs. 
Temporary/permanent inundation. 
Loss of amenity. Loss of access. 
Virtually 
Certain 
Extreme Beach, Rocks and Surf 
[CP9]; The Heads and 
Cliffs [CP6]; Views [CP24] 
Caravan and 
Holiday Park 
Erosion/recession/inundation leads 
to loss of use. Reduction in 
availability of sites, leading to 
reduced income and business 
viability. 
Virtually 
Certain 
High Nomad’s Rest [CP12]; The 
Recreation Reserve 
[CP13]; Meeting Place 
[CP26] 
Paths, Walkways 
and Car Parks 
Loss of access. Tourism value 
reduced. Temporary/permanent 
inundation. Closure of car parks. 
Loss of amenity. Safety hazard. 
Likely  Medium The Recreation Reserve 
[CP13]; Pathways and 
Walks [CP23] 
Coogoorah Park 
and Foreshore 
Reserve 
Loss of vegetation and destruction 
of habitat. Loss of foreshore, dunes 
and natural fauna. Change in water 
quality and ecology of the river, 
wetlands and estuary. 
Virtually 
Certain 
High Our Country [CP1]; 
Hinterland to Coast 
Connection [CP2];  
Wetland and Saltmarsh 
[CP8] 
Commercial 
Properties 
Reduced turnover and/or loss of 
property value. Loss of access to 
Likely High The Shopping Strip 
[CP14]; At the Heart 
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Assets at Risk Description of risk as per risk 
assessment  
Likelihood Level of 
Risk 
Core Pattern 
local commercial properties. 
Closure of business. Increased 
maintenance. 
[CP20]; Nomad’s Rest 
[CP12] 
River and Estuary, 
Wetlands 
Loss of vegetation, destruction of 
fauna/flora habitat. Change in water 
quality and ecology. Loss of river 
and estuary. Inundation and 
salinization of wetlands. 
Virtually 
Certain 
Extreme Our Country [CP1]; 
Hinterland to Coast 
Connection [CP2]; 
River of Life [CP7] 
Wetland and Saltmarsh 
[CP8]; The Jetty and the 
Pier [CP16] 
Cultural and 
Heritage Features 
Damage to heritage sites from 
erosion / recession / inundation. 
Loss of cultural values and tourism 
attraction. 
Likely Medium Our Country [CP1] 
The Natural; Amphitheatre 
[CP3]; Local Heritage and 
Culture [CP18] 
Residential 
Property 
Damage from erosion / recession / 
inundation. Loss of access. 
Reduced asset value. Increased 
maintenance. Loss of property. 
Likely  High Valued Community 
[CP17]; House Mix [CP22] 
Roads and Bridges Temporary or/and permanent 
inundation. Loss of use of 
roads/bridges and access from the 
Great Ocean Road. Increased 
maintenance. Loss of access. 
Damage to bridges and roads.  
Virtually 
Certain 
Extreme The Great Ocean Road - 
Connections and Crossings 
[CP10]; The Formal-
Informal Street Grid 
[CP11]; Boundaries [CP19] 
Surf Life Saving 
Club (SLSC) 
Damage to SLSC results in 
diminished capacity to provide 
beach patrol services. Potential loss 
of building. Reduced user safety. 
Amenity loss. 
Virtually 
Certain 
Extreme Sense of Danger [CP25]; 
Meeting Place [CP26]  
 
 
6.6.1.2 Proposed Adaptation Planning and Design Outcomes 
The next step in the risk and adaptation process will be to identify and propose ways to 
treat the risks. This section will record a proposed adaptation design and planning 
concept for the town of Anglesea, based on all the information gathered and the outputs 
of the RADM. The proposed concept provided by the local workshop participants of 
Anglesea (Section 5.4.4.3, Figure 29) during the Adaptation by Design (AbD) 
workshop will be used as the base map to indicate the outcomes of the RADM. The 
regenerative-adaptive design and planning solutions are indicated in Figure 38, and 
include the following: 
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1. Apply the understandings of spiritual and cultural landscapes of the Aboriginal 
Wadawurrung people of their Sea Country (the wetlands, estuaries, rivers, lakes, 
and the sea) to the future adaptation planning and design considerations of 
Anglesea;  
2. Establish protection measures of sacred and cultural heritage sites to allow for 
spiritual connection to the land; 
3. Relocate the existing Anglesea Beachfront Family Caravan Park to the open 
areas east of Ramsay Street and south of Inverlochy Street. This process will be 
a staged process with initial holiday units raised above ground levels to 
accommodate flood levels, and then progressively all structures will be relocated 
to the new location; 
4. Allow for the natural progression of the River and estuary according to sea level 
changes, establishing new settlement boundaries and giving preference to 
protecting natural habitats; 
5. Re-establish the wetlands and saltmarshes at the Lions Park Reserve to its pre-
European settlement status, and allow for flood zones to the east of the Anglesea 
River inlet; 
6. Rehabilitate the Alcoa mine site and reinstate the original Anglesea River 
course, including water storage and wetland systems to assist with the 
improvement of the hydrology of surface and ground water quality supporting 
the ecological functional systems of the River course57; 
7. Construct a sea wall along the Anglesea River and saltmarsh plains to protect 
built and natural assets from inundation. The sea wall to include hard and soft 
construction methods, including rock revetments and mangrove planting; 
8. Establish land use planning controls to allow for a setback of 40 metres from the 
river and high water mark to allow for coastal recession and consequently the 
avoidance of damage to built assets; 
9. Main bridges and roads constructed and moved to adapt to future scenarios of 
sea level rise; 
10. Re-alignment of the Great Ocean Road as a loop road around Anglesea; 
11. Include pathways, walking tracks and cycling tracks within new River 
alignments, foreshore reserves and the coastal zone; 
                                                 
57 The Anglesea River catchment area is an important aspect to ecological health of the area. The hydrology provides 
the patterns of rivers and flows, which support the abundance or the decline of plants, which in turn represents the 
climatic factors, and provides specific habitats for animal species of the region. This is a key aspect to consider in 
ecological planning as per McHarg’s ecological method (McHarg, pp. 127-136).  
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12. Create the ‘heart’ of the town, including community-focused buildings such as 
the Anglesea Store and social gathering areas, and allow for one or more 
meeting places for the community. Gathering places should be modelled on the 
principle of centres and the circles of equality58; 
13. Establish a ‘heritage strip’ along on the western embankment of the River, with 
key historical related buildings and functions;  
14. Progressively include changes in the built infrastructure to the accommodate the 
changing environment, inclusive of building options with light frame 
constructions that can change over time; 
15. Establish regenerative infrastructure to include renewable energy, solar and 
wind energy, water capture and storage, water sensitive design and planning, 
zero waste recovery systems, and waste to energy systems;  
16. Establish small-scale farming within the town boundaries including vegetable 
gardens and local grown food; 
17. Restructure of the Anglesea waste water works to include regenerative waste use 
systems, including aquaculture systems, surface-flow wetland systems, and root 
zone systems59; 
18. Restructure town public areas to include biodiversity corridors linking the River 
with various parklands and recreational areas; 
19. Establish siting and building guidelines that allow future built forms to reflect 
the local character of the coastal architecture of Anglesea, respecting and 
celebrate the traditional and heritage architectural forms; and 
20. Set in place a community adaptation response plan that includes requirements 
for applying the Regenerative-Adaptive Design Model for the sustainable and 
resilient future of Anglesea under a new future-changed climate scenario 
(described in the next Section 6.6.1.3).  
 
 
                                                 
58 Centers for gathering are based on the connection to Country and the Aboriginal belief that the position of human 
in nature is that of oneness (Tawa, 1998). The engagement in conversation happens around the centre, the centre acts 
as natural phenomena of gravity and wholeness.  
59 Regenerative technology includes waste as a resource for regeneration, including the use of aquaculture systems, 
surface-flow wetland systems, and root zone systems. Examples as noted by Lyle included the Tijuana River Valley 
constructed wetland plan, the Lyle Centre for Regenerative Studies - aquaculture system and the waste treatment 
system, and the Arcata Marsh and Wildlife Sanctuary marsh treatment system that is a combination of aeration 
oxidation ponds, treatment marshes and salmon hatchery in the lagoon (Lyle, 1994, pp. 225-243).   
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Figure 38: Proposed Adaptation Design and Planning Options for Anglesea (Source: Author) 
* Large-scale map of Figure 38 located in Appendix 8 
 
6.6.1.3 Adaptation Response 
Considering the dynamic process of the RADM, the method for the implementation of 
actions and responses to impacts and risks of climate change, will be done according to 
an adaptation response plan. This plan will guide the actions to be taken based upon the 
proposed adaptation and design planning for Anglesea (as indicated in Figure 38), as 
well as the implementation of all of the features of the RADM. This is the last step in 
the process flow of the risk management framework.  
 
The current practice of typical climate change adaptation plans is to identify the risks, 
then to develop an adaptation plan to address them in a progressive manner (Smit, 
2003). Decisions are made according to the level of risks identified (from extreme to 
low), with appropriate treatment and responses to the risks at the specific trigger point, 
known as the precautionary approach to climate change adaptation (IPCC, 2007a). The 
RADM goes further and includes consideration of sustainable and regenerative 
principles, implementing resilience responses that derive from having the capacity to 
mitigate and diminish impacts as well as adapting to the change, thus securing the 
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adaptive capacity60 of the place. The adaptation responses based on the precautionary 
principles are summarised in Table 14. The trigger points that initiate an adaptation 
response are detailed in Figure 39.  
 
Table 14: Adaptation Response for Anglesea  
Assets at Risk Description of Risk  Trigger 
Point 
Adaptation Response 
Beach and Cliff Loss of beach and collapse of cliffs. 
Temporary/permanent inundation. 
Loss of amenity. Loss of access. 
0m - 0.2m 1: Protection measures for sacred sites 
3: Allow for natural progression 
 
Caravan and 
Holiday Park 
Erosion/recession/inundation leads 
to loss of use. Reduction in 
availability of sites, leading to 
reduced income and business 
viability. 
0m - 0.2m 
0.2m - 0.8m 
  
2: Relocate caravan park 
16: Regenerative waste works 
18: Siting and building guidelines 
Paths, Walkways 
and Car Parks 
Loss of access. Tourism value 
reduced. Temporary/permanent 
inundation. Closure of car parks. 
Loss of amenity. Safety hazard. 
0m - 0.2m 
0.2m - 0.8m 
 
10: Pathways and walkways relocation 
17: Restructure biodiversity corridors  
Coogoorah Park 
and Foreshore 
Reserve 
Loss of vegetation and destruction 
of habitat. Loss of foreshore, dunes 
and natural fauna. Change in water 
quality and ecology of the river, 
wetlands and estuary. 
0m - 0.2m 
0.2m - 0.8m 
 
3: Allow for natural progression 
4: Re-establish wetlands and 
saltmarshes 
5: Reinstate River course 
6: Construct sea wall 
17: Restructure biodiversity corridors 
Commercial 
Properties 
Reduced turnover and/or loss of 
property value. Loss of access to 
local commercial properties. 
Closure of business. Increased 
maintenance. 
0m - 0.2m 
0.2m - 0.8m 
 
7: Setback of 40 metres 
11: Create the heart of town 
12: Establish heritage strip 
13: Built infrastructure adapt to 
accommodate changes 
14: Regenerative infrastructure 
(renewables) 
15: Small scale farming in between 
18: Siting and building guidelines 
River and Estuary, 
Wetlands 
Loss of vegetation, destruction of 
fauna/flora habitat. Change in water 
quality and ecology. Loss of River 
and estuary. Inundation and 
salinization of wetlands. 
0m - 0.2m 
0.2m - 0.8m 
 
3: Allow for natural progression 
4: Re-establish wetlands and 
saltmarshes 
5: Reinstate River course 
6: Construct sea wall 
17: Restructure biodiversity corridors 
Cultural and 
Heritage Features 
Damage to heritage sites from 
erosion / recession / inundation. 
Loss of cultural values and tourism 
0m - 0.2m 
0.2m - 0.8m 
 
1: Protection measures for sacred sites 
12: Establish heritage strip 
 
                                                 
60 Adaptive Capacity is the capacity of a system to adapt if the environment where the system exists is changing, 
including ecological systems and human social systems (Gunderson & Holling, 2002, p. 185). 
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Assets at Risk Description of Risk  Trigger 
Point 
Adaptation Response 
attraction. 
Residential 
Property 
Damage from erosion / recession / 
inundation. Loss of access. 
Reduced asset value. Increased 
maintenance. Loss of property. 
0m - 0.2m 
0.2m - 0.8m 
 
7: Setback of 40 metres 
13: Built infrastructure adapt to 
accommodate changes 
14: Regenerative infrastructure 
(renewables) 
15: Small scale farming in between 
18: Siting and building guidelines 
Roads and Bridges Temporary or/and permanent 
inundation. Loss of use of 
roads/bridges and access from the 
Great Ocean Road. Increased 
maintenance. Loss of access. 
Damage to bridges and roads.  
0.2m - 0.8m 
0.8m - 1.0m 
 
8: Roads and bridges re-construct and 
re-locate 
9: Re-alignment of Great Ocean Road  
Surf Life Saving 
Club (SLSC) 
Damage to SLSC results in 
diminished capacity to provide 
beach patrol services. Potential loss 
of building. Reduced user safety. 
Amenity loss. 
0m - 0.2m 
0.2m - 0.8m 
 
13: Built infrastructure adapt to 
accommodate changes  
18: Siting and building guidelines 
 
 
Figure 39: Trigger Points for Adaptation Responses of Anglesea (Source: Author) 
 
6.7 Conclusion: Chapter 6 
This chapter started by documenting the application of the Regenerative-Adaptive 
Design Model to the selected coastal settlements. The process included the development 
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of the regenerative patterns of place using the ‘notion of regenerative patterns’ equation. 
Following the principles of a generative system, this chapter initially summarised and 
aligned the information gathered for each coastal town with the principles of the 
regenerative-adaptive design theory. The next step included the identification of similar 
core patterns of each town, followed by further development and refinement of a 
generative code. This code with its core patterns was then used to develop the 
regenerative patterns (based on the ‘notion of regenerative patterns’ equation), applied 
to one exemplary town of Anglesea, which then evolved into the formal structure of the 
Regenerative-Adaptive Design Model. 
 
The climate change risk assessment process of the AS/NZS ISO31000-2009: Risk 
management – principles and guidelines (Standards Australia, 2009) has been used in 
combination of the RADM, and the climate change risk assessment and adaptation 
planning for Anglesea tested the combined processes of the two methodologies. 
Demonstrated in Section 6.5 and in Section 6.6, the results indicate a more dynamic, 
adaptive outcome, i.e. a generative code with unfolding steps, specific regenerative 
opportunities, and the potential adaptive future of Anglesea reflected in the various 
applications of the ‘notion of regenerative patterns’ equation. What is apparent in 
considering the precautionary principle is that most of the adaptation planning and 
actions to be taken for securing a resilient and adaptive capacity for Anglesea is to 
implement these actions at decision points early during the sea level rise scenarios.  
 
What emerged during the application of the theory and the model is that many aspects 
are integrated and connected within this process. In many instances this could be 
misinterpreted as the repetition of information and elements, but in fact this perceived 
repetitiveness indicates the emerging phenomenon of all the similarities of the 15 
properties [of wholeness], which is embedded in the natural environment of the 
sampling towns, the specifics of the exemplary town of Anglesea, and the Great Ocean 
Road coastal region.  
 
It is important to grasp that when using the concept of patterns and a generative process, 
rather than a typical master planning process, the results are dynamic. The outcomes are 
not a typical fixed plan or a final design indicated on a map and set in time, but rather 
they are a combination of rules and principles to be continuously revisited and applied 
to the coastal towns. This allow residents of a town to able to regenerate, adapt and to 
apply sustainably practices for the function of that place, for the place to exist within the 
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larger whole, and to create a living structure of resilience continuing into the future, 
adapting to circumstances as they change over time.  
 
This chapter concludes with the application of the principles of the Regenerative-
Adaptive Design Theory, the further development of the RADM model, and the 
validation of the ‘notion of regenerative patterns’ equation to the sample towns, 
demonstrating that a theoretical model of application (paradigmatic innovation) and the 
testing of the theoretical model in a specific geographical coastal location (testability)61 
have been achieved. The next chapter presents the discussions and findings derived 
from the analysis and the testing of the theory and model.  
  
                                                 
61 In Chapter 1 the thesis structure and outline indicated that the three qualities of logical argumentation are followed: 
broad systemic applicability, paradigmatic innovation, and testability (Groat & Wang, 2002, p. 308-311) 
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Chapter 7 Findings  
A new discipline needs to abstract its patterns as they appear. It is building its own 
foundation and logical skeleton, upon which future growth can be supported. Knowing 
its basic patterns early on will speed up the language’s development, and guide it in the 
right direction (Salingaros, 2000, p. 152) 
7.1 Introduction 
Chapter 7 provides the opportunity to bring together the research findings of this thesis, 
and analyse and discuss what this offers for the design and planning of our coastal 
environments under a future changed climate and environment. The application of the 
Regenerative-Adaptive Design Model in Chapter 5 and 6, and the further explanations 
contained in this chapter thus answer the main research question.  
 
Representing the research findings, this Chapter is divided into five sections: 
 An introduction that re-states the approach of the thesis, the categorisation of 
the literature research, and a re-statement of the main research question; 
 A discussion that draws together the research findings on the coastal issues and 
climate change impacts, as well as the context of the coastal environment;  
 A further discussion on the framing of the proposed Regenerative-Adaptive 
Design Theory and its application through the development and testing of the 
Regenerative-Adaptive Design Model; 
 A discussion that summarises Aboriginal knowledge of human-nature 
relationships and its integration and application to the RADM; and 
 Drawing on the above, a summary of what the findings of the Model could 
mean for the regenerative-adaptive design of coastal settlements, including 
some key conclusions on the theory and practice of regenerative-adaptive 
design. 
 
Given that this thesis considers the various theories of McHarg (1969), Lyle (1994) and 
Alexander (1977; 2001-2005) which all have a common thread (the consideration of the 
‘whole’ and that the wholeness of spatial configurations is present in many natural 
occurring events, phenomena, and aspects of complex systems behaviour), the logical 
argumentation approach of this thesis continues in the structure of this chapter when 
representing the findings. As noted by Groat and Wang (2002), 
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 Logical argumentation... can be provisionally defined as making sense of some 
aspect of the cosmos in a systematically rational manner… and once this system 
is framed, it gives clarity to those disparate elements under a general heading… 
and interconnect previously unknown or unappreciated factors in relevant ways 
(Groat & Wang, 2002, pp. 301-302).  
 
Based on this logical argumentation approach, the author hopes that the work in this 
thesis and the research findings do interconnect the previously unknown and 
unappreciated factors relating to the wholeness and human-nature relationships in the 
works of McHarg, Lyle and Alexander, including the importance of aligning 
regenerative sustainability with adaptive design. Consequently the author hopes that this 
thesis makes an intellectual contribution to the theory and practice of regenerative 
design and adaptation planning through the use of the principles of pattern language, 
morphological sequences and generative processes.  
 
This thesis argued for a new way of planning and design of the built environment, 
taking into account climate change and the coastal environment (broad systemic 
applicability). To achieve the aim of the research, research themes were used as 
elements to weave together an accumulation of patterns, in essence accumulating into a 
story, creating a ‘pattern language’ for framing the argument of this thesis. As a result 
the main research question was formulated: What are the requirements for a 
regenerative-adaptive design-based model in establishing resilient coastal settlements 
in a future changed climate? In response to the research question, this study pursued the 
possibilities of a holistic integrated regenerative and adaptive design-based model that 
incorporates the regenerative-adaptive patterns of nature, helping coastal communities 
to better appreciate how the landscape will change and therefore inform their adaptive 
responses.  
 
7.2 Summary of Research Findings 
7.2.1 Research Findings: Climate Change and the Coastal 
Environment 
In this research, as indicated in Chapter 3, Section 3.2.4, the coastal zone and coastal 
settlements along the Great Ocean Road and the Victorian coast have been identified as 
being highly vulnerable to the impacts of climate change. Additionally the literature has 
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indicated that the cumulative impacts from human activities have made coastal 
ecosystems among the most transformed and degraded environments (Kay & Alder, 
2005). From a human built environment perspective, environmental degradation 
increases the vulnerability of coastal community settlements and threatens the adaptive 
capacity and resilience of the community. Various factors have been identified 
contributing to the discourse of vulnerability, and include the biophysical characteristics 
of the coast, the impacts of rising sea levels, as well as the current practices of coastal 
management and planning methods (Sorensen, 1997; Wescott, 1998).  
 
In general terms the process to deal with these coastal issues is through the practice of 
Adaptation Planning and Coastal Management (Section 3.2.5 and Section 3.3.5). 
Macintosh (2012) observed that adaptation planning in Victoria is based on broad 
principles and that are vague about what is expected in the treatment of coastal issues 
(Macintosh, 2012, p. 6). This research found that the issues around coastal natural 
environments, the built environment, coastal planning and then climate change issues 
are dealt with in isolation and not through an integrated approach. Climate change 
adaptation planning is dealt with on its own and is framed using the Risk Management 
Process (GORCC, 2012), with results that are siloed and deemed to fail.  
 
Research findings indicated that the Victorian Coast in Australia is under pressure from 
population growth as well as climate impacts, and the consideration of sustainable 
development has to include and consider place character of both built and natural 
environments. Section 3.3.3 identified ‘genius loci’ as an important factor to achieve 
‘deep sustainability’ and the possibility of creating ‘living centres’ in a place. The 
understanding of the ‘wholeness’ of connection with the coastal environment is very 
important in its context of social-ecological management. This conclusion in the 
research findings clearly links to and takes into consideration the principles of A Pattern 
Language (1977) and The Nature of Order (2001-2005) by Alexander, as further 
defined and investigated in Section 3.8.  
 
It was discovered that most literature addresses the issues of human systems adaptation 
that include considerations of social and economical vulnerability, and the services that 
ecological systems provide to the survival of humans as part of the adaptation discourse. 
The emerging issue identified in this research is that the adaptation considerations put 
forward in current practice, e.g. the concern of human adaptability and vulnerability, is 
given priority above ecosystems. Clearly we can see that human-centric behaviours are 
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taking priority. However, to achieve resilience for both human and ecosystems (that is, 
to achieve a state of dynamic equilibrium), the regenerative processes of both needs to 
be integrated in the context of the whole. To address this issue and to find potential 
solutions, the research further investigated in detail the theories of McHarg (1969), Lyle 
(1994) and Alexander (1977; 2001-2005).  
 
7.2.2 Research Findings: Regenerative-Adaptive Design Theory and 
Model 
In the light of the conclusions reached from the literature research in Chapter 3, it was 
noted that attempts in various instances are made to address the issues of ecological 
degradation, adaptation to impacts of climate change; but most obvious in the research 
findings was that all attempts are handled in isolation from each other. To address this 
issue, this thesis attempted to link the science of climate change adaptation with 
regenerative design and its related practices. As detailed in Chapter 4, the theoretical 
development further investigated how to use regenerative design principles to develop 
approaches to support the co-evolution of human and natural systems to be applied for 
adaptation practice in response to climate change effects.  
 
The founding principles of the Regenerative-Adaptive Design Theory (presented in 
Chapter 4), are sourced from the three theories of McHarg, Lyle and Alexander, with 
the consideration of the ‘whole’ that was identified as an important factor in the theories 
explored, and that ‘wholeness’ as being fundamental to the ecological design and 
planning of our built environments. It was concluded from the investigations of the 
regenerative paradigm (Reed, 2007; Mang & Reed, 2012; Cole, 2012a) that the central 
message from the regenerative paradigm is that not only should human activities that 
are degenerative to the environment be minimized, but also human activities that restore 
and regenerate ecological systems should be maximised (Cole, 2012a). To truly 
establish regeneration, we have also identified that regeneration needs then to address 
all levels of scale that will reveal the essence and potential of a place (Reed, 2007; Lyle, 
1991, 1994; Chapter 3, Section 3.7 and Section 3.8).  
 
It is acknowledged that a specific place is located in a hierarchy of relationships within 
the ecosystem structure, according to a structural order (Section 3.7 - Design for Human 
Ecosystems), that each place has got a unique character and value (Section 3.8 - Pattern 
Language), and that as part of morphogenetic sequences each place has a specific 
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combination of the properties of wholeness (Section 3.8 - Morphogenetic Sequences). 
This confirms that regeneration should return a place to its core position in the whole, 
and through regenerative design a place can help humans to experience the intimacy and 
responsibility of the living world and find a meaningful identity in the context of 
wholeness. Place value is based on the living system nested in its place, and to achieve 
connectedness is to understand the mutuality of the relationship of human and nature, 
and of generating patterns. This fundamental understanding informed the principles of 
adaptation, and the development of the Regenerative-Adaptive Design Theory. This 
thesis further investigated the elements of A Pattern Language (Alexander, 1977) and 
the Generative Code, and using the ‘pattern’ equation of Borchers (2008) and Stark 
(2012) as a baseline, the author further developed a ‘regenerative pattern’ equation to 
include regenerative considerations and the potential of design and adaptation 
challenges. The result was an equation with an embedded regenerative characteristic, 
referred to as the ‘notion of regenerative patterns’ (Section 4.3): 
𝑟𝑔𝑝 = {𝑛𝑑𝑎, 𝑓𝚤 … 𝑓𝑖, 𝑠𝑡𝑑, 𝑡𝑠𝑝15, 𝑒𝚤 … 𝑒𝑖, 𝑟1, 𝑝𝑜𝑡} 
 
As this equation is fundamental in the development and application of the Regenerative- 
Adaptive Design Theory, the author considers it important to reaffirm in this concluding 
chapter the link between the fundamental principles of the theory and how these were 
represented in the new equation. Each regenerative pattern (𝑟𝑔𝑝) displayed: 
 A name of typical design or adaptation challenge (𝑛𝑑𝑎): 
Any place, built or natural environment always has the challenge of adaptation 
to forces that impacts upon its environment, including those present in typical 
design (and planning) challenges;  
 A set of forces which have an impact on the place (𝑓𝚤): 
Forces are continuously present that impact on the place, as well as impacting 
upon the adaptation patterns that occur. These forces induce change in the 
natural as well as the built environment;  
 The specific place settings and time dynamics (𝑠𝑡𝑑): 
The place settings specific to location are interconnected to its centres (the 
fundamental primary entities), and change of the centres happens in the 
dynamics of time, some immediate, others in short periods, and others over long 
periods of time;  
 The transformations specific to place (𝑡𝑠𝑝15): 
Transformations specific to place are always present. These transformations 
(referred to as the 15 properties [of wholeness]), at any given moment are part of 
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an order structure (Alexander & Neis et al., 2012, p. 431), i.e. what we may 
identify as the wholeness of that place or system;  
 One or various examples of the specific core pattern (𝑒𝚤): 
One or various examples of the specific core patterns occur in place, and can be 
described and identified. These core patterns are never independent, or alone in 
existence. They are always interconnected to other patterns and entities, 
connecting and forming wholeness, following a set of rules, and part of a 
generative code;  
 Regenerative attributes (𝑟1): 
Essentially nature evolves and adapts to improve. Regeneration works at 
different levels of scale and produces a field within which the improvement of 
living systems can take place. Design can assist in the healing of places that are 
damaged, and must be based on regenerative attributes; and  
 The potential of the specific design or adaptation challenge (𝑝𝑜𝑡): 
The potential of specific design or adaptation challenges can provide 
opportunities to assist a community (human and ecological) to evolve the value-
generating capacity of their system as a whole, identifying their adaptive, 
evolutionary potential62.  
 
During the data collection stage, applying the principles of the Regenerative-Adaptive 
Design Theory resulted in a thorough and detailed assessment of place (Section 5.4). 
What was noticeable when applying the Fifteen Fundamental Properties of Wholeness 
(Alexander, 2001-2005a, pp. 143-296) as part of the assessment process, was that the 
strong element of nature influenced the attributes of resilience for each coastal town. 
These re-occurring natural attributes are constantly raised as an important aspect that 
connect human and nature, and provide the reason for the existence of these small 
coastal towns along the Great Ocean Road Coast. Noticeable in each coastal town’s data 
and model application was the emergence of similar core patterns. Similarities between 
towns also reflected two elements of the ‘notion of regenerative patterns’ equation and 
included: the settings specific to location interconnected to its centres that have been 
influenced by dynamics of time (𝑠𝑡𝑑), and the forces of change that impact the 
sustainable future of each town, including risks to social, economic, environmental, 
                                                 
62 Potential is defined as ‘the inherent capacity for coming into being, for growth and development.’ From the living 
systems theory perspective, all living systems are distinguished by a unique essence, and all have, based on that 
uniqueness, an inherent potential to which they are moving toward or away, depending on their state of integrity and 
vitality or health. Regenerative design identifies the patterns that reveal the underlying energy flows (Lyle, 1991), 
including the actual and the potential that shaping that system (Capra, 1996; Von Bertalanffy, 1968).  
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 166 
cultural-heritage, and built and natural attributes (𝑓𝚤). The research established that the 
local residents of the towns were mostly knowledgeable about these forces and 
dynamics of time that have influenced, changed and resulted in the identity and 
character of each town. This local knowledge supports the importance of Citizen 
Science.  
 
Chapter 6 further explored the application of the proposed theory and model to the 
selected coastal settlements, and documented the process of using the Regenerative-
Adaptive Design Model. Using the ‘system of processes’63 (which included the 
development of regenerative patterns), the application of theory and model was tested 
using the ‘notion of regenerative patterns’ equation, and in Section 6.6.1 a proposed 
adaptation plan and design outcome based on the RADM model for Anglesea was 
presented and captured in the Anglesea plan (Figure 38). The Anglesea plan indicated 
the response for future development supported by the generative code and the core 
patterns developed for the Great Ocean Road Coast Region. These 26 accumulated core 
patterns informed the generative codes of Anglesea. The generic generative codes64 
were structured in a similar fashion to the patterns of A Pattern Language (Alexander, 
1977).  
 
The application of the theory and model to the proposed Anglesea adaptation and design 
plan (Figure 38) resulted in the following outcomes: 
 A staged approach to restructure the Anglesea town to allow for progressively 
changes in the built and natural landscape of the town, according to trigger 
points according to sea level rise (Section 6.6.1). This more gradual approach 
aligns with the step-by-step adaptation process of a living structure, following 
the evolutionary and resilient processes in nature (Alexander, 2001-2005b, pp. 
230-248). Following this step-by-step process will assist in avoiding ‘mal-
adaptation’ where extreme measures gets applied that is not necessary for the 
place; 
 Most of the adaptation planning, actions and decisions to be taken for Anglesea 
are done at decision points early during the sea level rise scenarios (Section 
                                                 
63 A framework that considers change over various time dynamics and forces of impact can be represented as the 
regenerative-adaptive system of processes. This system of processes considers all the relevant dynamics of change, 
even the impacts of direct and instant change, as well as a constant process of evolution adapting to internal and 
external forces.  
64 The generic Generative Codes developed for the Great Ocean Road Coastal Region included: GC1-Deep 
Connections to the Land; GC2-Diagnosis of the Land; GC3-Diagnosis of Settlement; and GC4-Potential of 
Settlement.  
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6.6.1.3). This allows for adequate time to implement mitigation measures 
against climate change impacts, resulting in proactive rather than reactive 
outcomes; 
 The application of the ‘notion of regenerative patterns’ equation resulted in more 
dynamic, adaptive outcomes, which include a generative code with unfolding 
steps, specific regenerative opportunities, and potential adaptive futures of 
Anglesea (Section 6.5 and Section 6.6). The principles of the equation allows for 
an integrated approach considering a more holistic view of design and planning 
that takes into account the natural and human environments. The application 
combines and includes key principles from the theories of McHarg (Section 3.6), 
Lyle (Section 3.7) and Alexander (Section 3.8); 
 The 12 Regenerative Patterns developed for Anglesea reflect a comprehensive 
application of key requirements for a sustainable future of the settlement, 
including the key principles of Lyle’s regenerative hypothesis, inclusive of 
conversion, distribution, storage, assimilation and filtration. The Regenerative 
Patterns also include aspects of scale linking, representing the elements of 
ecological systems (Section 6.5.1); 
 The RADM model provides for a structured approach to deal with this complex 
exercise in combining climate change adaptation planning and risk management 
with the ecological systems and process-based regenerative design paradigm 
(Section 6.6); 
 The Anglesea plan represents the knowledge of local residents, and the proposed 
adaptation and design solutions from the local community reflects a deep 
understanding and knowledge of the dynamics of the place, both in the context 
of the built environment and the natural environment (Section 6.6.1); 
 Aboriginal Wadawurrung knowledge is taken into consideration through the 
protection of sacred sites and the celebration of place. Although the proposed 
adaptation plan attempt to consider some aspects of the Wadawurrung people’s 
knowledge of Country and Sea Country, the author concludes that this attempt 
has not effectively addressed this requirement, and further methods need to be 
developed and tested to effectively include Aboriginal knowledge in the 
planning and design of the coastal settlements (Section 5.5, and Section 6.5); 
and  
 The findings from the Anglesea adaptation plan support and strengthen the 
hypothesis that the nature of patterns is evident in the changing landscape, social 
and cultural perspectives, place character and future climate change impacts 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 168 
(Section 6.4, and Section 6.5). These are reflected in Anglesea, and in each of 
the coastal towns, where various similar core patterns and regenerative patterns 
emerge. Although similar patterns are identified, each town displays a character 
and uniqueness of its own, representing at various levels of scale the Fifteen 
Properties of Wholeness. These properties are clearly evident in the exemplary 
town of Anglesea. In both the data collection stage and the application of the 
‘notion of regenerative patterns’ equation there is the strong element of Nature 
that influences the existence of place, town character, and supports its resilience, 
evident in:  
 The establishment of the Fifteen Properties of Wholeness for the coastal 
town (Section 5.4.2); 
 The assessment of the Town Diagnosis (Section 5.4.3); 
 The identification of the Core Patterns (Section 5.4.3.4); and 
 The development of the Regenerative Attributes for the town (Section 
5.4.3.5).  
 
7.2.3 Research Findings: Aboriginal Knowledge and the Regenerative-
Adaptive Design Model 
The reason for investigating the potential contribution of Aboriginal Wadawurrung 
knowledge to the development of the Regenerative-Adaptive Design Model (RADM) 
stems from the acknowledgement of the importance of Indigenous people’s connection 
to the land, knowledge of climate and natural cycles, and the traditional built forms that 
evolved due to functionality, use, and the direct connection to the natural environment, 
as noted by the pioneers of the theories investigated in this thesis (Section 3.4). 
 
The Indigenous peoples of the past had this very close connection to the land, during a 
stage of human evolution when the knowledge of the environment was very deep rooted 
and consciousness was formulated in the context of connection with nature. Van der 
Ryn (2005) refers to this stage of human development as ‘magical consciousness’ where 
oral language and the graphic image and symbol were at the heart of awareness (Van 
der Ryn, 2005, p. 137). In Notes on the Synthesis of Form (1964), Alexander noted that 
as part of the bigger whole, subsystems that operate independently to create form in 
oneness are fundamental to the process of ‘unselfconscious or traditional cultures’ in 
building their structures and settlements. Patterns of tradition, myth and the use of 
materials are constant and link to nature (environment) from where these materials are 
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used (Alexander, 1964, p. 48). In searching for this ‘oneness with nature’ in the study 
area, this research thus investigated the knowledge of the Aboriginal peoples of the 
area, the Wadawurrung and Gadubanud people (Section 5.5).  
 
Bringing Aboriginal people’s knowledge about the processes of Country and Sea 
Country together within an adaptation model for climate change impacts was quite a 
challenge, and its outcome uncertain. Nevertheless, this is an important aspect of our 
understanding of our human connection to the land, and what we need to consider in the 
context of resilience of both. This thesis thus maintains that it is necessary to include the 
extensive knowledge of Aboriginal people about Country and Sea Country.  
 
As indicated in Section 3.4 and Section 5.5, many Dreaming stories express events that 
explain major events and landscape change as consequences of climatic occurrences 
(Low Choy, 2013). Aboriginal methods of landscape management also provide 
opportunities for developing landscape management and settlement planning scenarios 
considering the effects of future climate. When combining the process of the 
Regenerative-Adaptive Design Model framework with a landscape management process 
based on Aboriginal knowledge, the proposed RADM can be tested for its ability to 
integrate and linkage to the aspects of the land and nature. The relationship between 
RADM framework, Aboriginal knowledge and a climate change adaptation process are 
demonstrated in Figure 40.  
 
Figure 40: Aboriginal knowledge integrated in the RADM framework (Adapted from Source: 
Roös, 2014a) 
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The integration of Aboriginal knowledge places the emphasis on the link between the 
Western knowledge system with the Indigenous knowledge system. In this context, this 
thesis attempted the integration of Aboriginal knowledge with the RADM, and the 
research findings included: 
 The collection of local Aboriginal knowledge of the environment and climate 
events, settlement behaviours and cultural adaptive practices is possible through 
a participatory process with knowledge sharing from Aboriginal Elders (Section 
5.2); 
 The conceptualisation and documentation of Dreaming stories, local 
environmental knowledge and wisdom have been recorded and interpreted by 
the researcher following this process. Indicated in Section 5.2.5, a description of 
the process of capturing Aboriginal knowledge reflects the importance of 
permission and acceptance from Aboriginal Elders for the interviews; 
  In Section 5.5 the capturing of Aboriginal knowledge resulted in a description 
of the weather patterns and systems of the environment from a different 
perspective, inclusive of Aboriginal seasons, migration patterns and workings of 
the landscape through the experiences of Aboriginal participants (Section 5.5.5 
and Section 5.5.6); and 
 The integration of Aboriginal knowledge into the RADM provides for 
opportunities to include a more holistic, cultural and spiritual consideration of 
human-nature concepts in the decision-making processes of settlement planning 
and design. This was reflected in the core patterns: [CP1]-Our Country (Table 
9), and the generative code: [GC1]-Deep Connections to the Land (Table 10). 
Aboriginal knowledge challenged and questioned decisions around development 
options of the built environment, putting nature (Country) first, and the needs of 
human inhabitants second.  
 
7.3 Conclusion: Chapter 7 
The findings of this chapter present a different way of perceiving the built environment 
and its interconnected linkages with nature, in offering a regenerative-adaptive process 
of considering the duality of humans and nature to address the issues of the coastal 
vulnerability and the practice of climate change adaptation and planning.  
 
This thesis has resulted in proposing a Regenerative-Adaptive Design Theory, as well as 
the development of the Regenerative-Adaptive Design Model. The findings recorded in 
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this chapter indicate that this research is only the beginning of an exploration into the 
field of regenerative-adaptive design practice, and that it builds humbly upon the works 
of other researchers and theorists of the past. In the words of Salingaros (2000) at the 
beginning of this chapter, this thesis abstracted its patterns during the development of 
the hypothesis, setting in place its own skeleton upon which future work can be done. 
The basic regenerative patterns can be used as the foundations for further research, as 
described in the concluding chapter.  
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Chapter 8 Discussions and Conclusions 
A human being is part of the whole called by us the universe, a part limited in time 
and space. We experience ourselves, our thoughts and feelings, as something 
separate from the rest, a kind of optical illusion of consciousness … Our task must 
be to free ourselves from the prison by widening our circle of compassion to 
embrace all living creatures and the whole of nature in its beauty. We shall require 
a substantially new manner of thinking if humanity is to survive (Paraphrased from 
letter of Einstein, 1950, as quoted in The New York Times, 29 March 1972) 
8.1 Introduction 
This thesis began with the following statement: 
From the twentieth to the twenty-first century humans have passed through 
a unique period, one in which the planning, design and construction of the 
built environment has been almost unimaginably reckless and unacceptable. 
The way we have designed and built our cities has resulted in a 
degeneration of the earth's natural systems, now eventuating in the 
unprecedented impacts of a changing climate. Undeniably a more volatile 
climate and rising sea levels threaten coastal settlements and will bring 
change to the coastal zone impacting nature as well as built environments. 
Humans need to mitigate the causes of, and adapt to climate change as well 
as the loss of natural systems.  
 
This is indeed a planetary issue. 
 
When the author started this research project back in October 2011, he believed that he 
would find ‘the answer’ on how to address this planetary issue. What was clearly 
missing from the sustainable design, planning and adaptation practice discourse is a 
more deeply integrated approach to the design and planning of human settlements that 
considers ‘the whole’, which moves away from the current view that humans stand 
apart from nature, rather than participating, co-evolving and adapting with it. 
Consequently, in this thesis the author proposed and tested a regenerative-adaptive 
design theory towards a holistic integrated design method. This method incorporates the 
principles of regenerative design as well as an adaptive pattern language, which 
attempts to re-establish our wholeness with nature and considers the vulnerabilities of a 
changing landscape. 
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The author was confident that a model to apply the proposed regenerative-adaptive 
design theory to the design and adaptation planning of vulnerable coastal towns of the 
Great Ocean Road Coast would provide an answer to this planetary issue. Yet, as the 
author approached the end of this thesis, it became more and more evident that this 
proposed theory, the model and the ‘notion of regenerative patterns’ equation, is just 
starting to delve into the depths of this tremendously complex subject matter. That said, 
this research explored and established new foundations for the regenerative-adaptive 
design narrative, and as such contributed to knowledge. In this final chapter the author 
reflects on the research journey with concluding statements in relation to the initial 
research question, the proposed theory and model, as well as the identification of future 
research possibilities.  
 
8.2 The Notion of Regenerative Patterns 
The ‘notion of a regenerative patterns’ equation formed the foundation of the 
regenerative-adaptive design theory. The application of the equation indicated an 
ecological systems process that considers the whole, rather than an industrial or 
mechanical process that is a collection of individual parts. The regenerative patterns 
equation collectively mimics the wholeness of place in a complex, cyclic system where 
the entities of evolution of place (built and natural combined) become distributors and 
producers of materials, water, food, and energy as well as adaptors to change. This is in 
direct contrast to the current status and ‘production’ of the built environment. Inherently 
this process needs to include the features of the living process that creates life, as noted 
by Alexander (2001-2005), a step-by-step adaptive procedure that includes the 
opportunity for feedback and correction at every incremental stage (Alexander, 2001-
2005a, p. 225).  
 
Regeneration (and life for that matter) happens gradually, and as noted by Alexander 
the living structure of wholeness emerges slowly, step-by-step, in an adaptive fashion 
(Alexander, 2001-2005a, p. 230). This is fundamental in the adaptation of natural 
environments. In a very superficial manner the typical precautionary approach to 
climate change adaptation planning includes a step-by-step actions (Section 3.2.5). The 
difference in the approach of the precautionary method and the Regenerative-Adaptive 
Design Model (RADM) is that the RADM is inherently connected to the living 
structures of the natural and ecological systems processes, where the current practice of 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 174 
adaptation planning is rooted in the mechanistic thinking of engineering and risk 
management processes.  
 
Applying this process of regenerative patterns would require the design and 
construction team in collaboration with the local community to be deeply rooted to 
place and the understanding of the climatic, ecological, natural and cultural context of 
the site (Wahl, 2006). It will be necessary for the people of that specific place to be 
involved as part of the professional team, and increased collaboration between 
professional fields that seldom work together (such as architectural, engineering, 
planning, ecology, biology, geology, hydrology, agricultural and social-cultural) would 
be required (Mang & Reed, 2012; Reed, 2007; Landry, 2006). Even with the extensive 
extent of collaboration, a deep understanding of the principles of regenerative patterns, 
nature’s morphological sequences, and the systems of ecology will be needed to apply 
adaptive outcomes that will be resilient. The author argues that only then, perhaps, will 
designs based on this ‘architecture for life’ rooted in nature’s systems and the 
conclusive whole transcend the metaphor into a deeper form of regenerative-adaptive 
design, which will be able to function as a whole entity, continuously evolving to be 
resilient, becoming part of and supporting the self-regulating mother earth, Gaia.  
 
8.3 Limitations of the Research 
Undoubtedly this research is limited in its content and scope, constrained by the time 
and content restrictions imposed by the academic requirements for a doctoral thesis. The 
findings of this thesis clearly indicate that this work only establishes the foundations of 
a new discourse in regenerative-adaptive design, and that to establish and test every 
aspect of the regenerative-adaptive theory – the regenerative patterns equation, the full 
application of the RADM model, and testing the transformation of an existing coastal 
settlement environment into a truly regenerative, adaptive and resilient settlement, 
seems to be a very challenging and ambitious goal to achieve within such a short period 
of time. On the other hand the limitations of the research provide an opportunity to 
further develop and evolve the proposed regenerative-adaptive design theory, to apply 
the findings of this thesis to the climate change adaptation discourse and the design and 
planning of our coastal environments both built and natural, as well as to the pedagogy 
of research and teaching in the fields of architecture, landscape architecture, planning 
and design.  
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8.4 Contribution to Knowledge 
The author acknowledges and appreciates the works of McHarg, Lyle and Alexander, as 
well as many others that continued with research and developed ideas based on the 
principles from these theories. In many ways these were inspirational and informative in 
establishing the foundations for the proposed regenerative-adaptive design theory and 
adaptation model as described in this thesis.  
 
As a result of this thesis, the author humbly proposes the following outcomes as 
contributions to knowledge: 
 The identification of gaps and issues in the current practice of coastal planning 
of coastal environments and the climate change adaptation discourse in the 
Australian context, more specifically in the state of Victoria; 
 The recording of Aboriginal knowledge of the study area, as well as the deep 
rooted spiritual connections that the Wadawurrung people have with Country 
and Sea Country, the understanding of the workings of the land, Aboriginal 
seasonal cycles and the potential application of this knowledge to the design and 
planning of our coastal settlements in the future;  
 The establishment of the principles of the proposed theory of Regenerative-
Adaptive Design, further building on the works of McHarg, Lyle and Alexander; 
 The development of a Regenerative-Adaptive Design Model (RADM) that 
brings together the practice of regenerative design and adaptation planning, 
providing a framework for applying the regenerative-adaptive design dialogue to 
practice; 
 The development of the ‘notions of regenerative patterns’ equation, establishing 
a formula to link the complexities of regeneration, adaptation, the principles of a 
pattern language, morphogenetic sequences and generative codes together in an 
attempt to create built and natural environments that are resilient and part of the 
whole; and 
 During the journey of this research the unfoldings of the regenerative patterns 
and the regenerative-adaptive design discourse established the fundamentals for 
a code that is regenerative in its nature, essentially a dynamic form of A Pattern 
Language (1977) that can be regenerative-adaptive in its nature.  
 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 176 
8.5 A New Journey - Further Work 
As noted in the conclusion chapter, the research and findings of this thesis put in place 
the fundamentals for further discourse on the theory and applications of Regenerative-
Adaptive Design. While the philosophical basis of the proposed Regenerative-Adaptive 
Design theory appear to be a logical approach for the adaptation planning and 
redevelopment and regeneration of the built and natural environments of the 6 sampling 
towns along the Great Ocean Road Coast, in practical terms it remains difficult to 
implement such diverse and large-scale solutions. In this context of application, the 
following further research opportunities are tabled: 
 The investigation of social, cultural, political, regulatory and economical 
constraints and how these can be changed to assist in the application of a 
regenerative-adaptive design outcome to a local community or a specific place; 
 Further research on how the Regenerative-Adaptive Design Model (RADM) 
potentially can be integrated into a GIS mapping tool for scenario planning and 
visualisation; 
 The identification of how construction management and project management 
processes needed to be restructured to allow for a dynamic and generative 
process of a changing built environment in the context of climate change 
adaptation; 
 The actual application of the theory and model in practice, where the proposed 
solutions get physically built and/or implemented. Similar to the Eishin Campus 
Project in Japan, which tested and applied the principles of the Alexander 
patterns (Alexander et al., 2012), this project will include the local community 
as participants and the town will be engaged to consider the needs of both 
humans and nature, inclusive of adaptive responses for the future changed 
climate; and 
 To apply and test the theory and model in the context of the regeneration of a 
place after the event of a major natural or anthropogenic disaster. The ‘notion of 
regenerative patterns’ equation indicated that in its own inherent structure and 
formulation it is regenerative, and the question to further explore is: ‘How can 
the regenerative patterns be applied to the potential assistance in the repair, 
recovering, restructuring and the healing of a place after a disaster?’ A potential 
case study town can be Wye River due to its recent bushfire disaster65. 
                                                 
65 During the last stages of this research on Christmas Day in 2015, Wye River unfortunately experienced a major 
bushfire, destroying 116 homes and more than 2200 hectares of natural bush (ABC News, 26 Dec 2015: 
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In addition to the above direct research opportunities that emerged from the study area, 
the following sections describes further research opportunities in the context of the 
regenerative-adaptive design paradigm.  
 
8.5.1 Patterns of Biophilic Design and Morphological Adaptation 
During the final stages of this research the author became aware of the latest work of 
Professor Nikos Salingaros (Salingaros, 2015; Ryan et al., 2014; Browning, Ryan & 
Clancy, 2014) where he advocates the complex human responses as part of Biophilia in 
creating healing spaces. Salingaros breaks down the major factors that contribute to a 
biophilic experience and he refers to the ‘eight points of the biophilia effect’, 
underpinning the discussions with the importance of the pattern language (Salingaros, 
2015, p. 10). He also introduces 8 ‘cognitive rules for ornament’ to help judge whether 
a form contributes to a healing environment (Salingaros, 2015, p. 27). The work of 
Salingaros is well known for supporting the principles of A Pattern Language 
(Alexander, 1977). He also contributed to The Nature of Order (Alexander, 2001-2005), 
and in his book Unified Architectural Theory: Form, Language, Complexity (2013), he 
builds further on the 15 Fundamental Properties (Alexander, 2001-2005a, pp. 143-296) 
and investigates the generation of architectural form according to the same processes 
that give rise to biological forms. The opportunity arises for further research to 
investigate if the 14 Biophilic Design Patterns (Browning et al., 2014) can be integrated 
or even improved to support the ‘morphological adaptation’ (Salingaros, 2013) of the 
generation of the built form. The author proposes using the principles of the ‘notion of 
regenerative patterns’ equation as the fundamental structure for this potential research 
that can investigate the alignment of the 15 Fundamental Properties [of Wholeness] 
with the 14 Biophilic Design Patterns, considering a morphological adaptation process.  
8.5.2 A Regenerative-Adaptive Pattern Language 
In Notes On The Synthesis Of Form (1964) Alexander establishes the fundamentals of 
patterns that is the basis for what he calls the mathematical process of design, i.e. the 
process of inventing physical things which displays new physical order, organisation, 
form, all in response to function (Alexander, 1964, p. 7). He spent more than 35 years 
developing A Pattern Language (1977), which includes 253 patterns, and concluded 
                                                                                                                                               
http://www.abc.net.au/news/2015-12-26/homes-lost-but-vic-communities-praised-for-bushfire-action/7054360; and 
The Age, 4 July 2016: http://www.theage.com.au/victoria/bushfireproof-houses-burn-down-in-wye-river-and-
separation-creek-as-experts-cast-serious-doubt-on-effectiveness-of-building-standards-20160225-gn3n9d.html ) 
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with The Nature of Order (2001-2005) trying to find answers to the dynamics of 
wholeness. This thesis further developed regenerative-adaptive patterns from the 
principles of Alexander’s, and established in a similar way the connections of human 
and nature relationships in the context of wholeness. As noted in the beginning of this 
chapter the author feels that this research is just starting to delve into the depths of this 
tremendously complex subject matter, and one of the greatest potential opportunities for 
further research is to embark on a journey where the fundamentals of the regenerative 
patterns established in this thesis could be developed into a dynamic form of a 
regenerative-adaptive pattern language.  
8.5.3 Regenerative-Adaptive Networks  
The research used the Great Ocean Road Coast region as a study area, with a selection 
of coastal settlements. These are located within a specific region with various habitats, 
within a complex ecological web with significant biodiversity. Part of the existence of 
the ecology of this place is its adaptive processes, where organisms depend on other 
organisms and so on to make up the web of life of the place. These habitats of 
relationships can be combined into webs, or relationships of networks (Sanderson, 
2009, p. 183). This research was founded on the premise that the existence of each 
settlement is interconnected with its natural environment, and that the existence of 
humans and nature can only be resilient if regeneration and adaptation of both can be 
achieved. This also demonstrates that the patterns in the regenerative-adaptive process 
are complex and an invisible connection exists between all patterns. This supports the 
findings of John Muir (1869): “When we try to pick anything by itself we find that it is 
bound fast by a thousand invisible cords that cannot be broken, to everything in the 
universe” (Muir, 1869; paraphrased by Sanderson, 2009, p. 171). 
 
Muir concluded that each part of nature was dependant on other parts, all connected in a 
network that, if taken to its logical conclusion, would encompass the whole (Sanderson, 
2009, p. 190). Sanderson gave visual structure to this hypothesis, and created the ‘Muir 
Webs’ through computer algorithms mapping the structure of the relationships between 
species and elements in the New York environment, as indicated in Figure 41. Doing 
this helped Sanderson to better understand the ecological functions of the place, and the 
1,623 elements displayed in the web have been described in a pattern language with 
8,245 explicit habitat sentences based on the information of the species and related 
elements (Sanderson, 2009, p. 193).  
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Similarly, to be able to visualise the complex networks of the regenerative patterns, a 
typical ‘regenerative-adaptive network’ can be created using network analysis software 
such as Gephi66 to further study the elements of each regenerative pattern in the ‘notions 
of regenerative patterns’ equation, as well as the complex connections of the core 
patterns, generative code, place settings, regenerative attributes and adaptive capacities 
of each settlement. Using the network software, clustering and hierarchical networking 
will assist further research in the potential quantification of different regenerative and 
adaptation options for each climate change impact scenario, as well as the potential 
adaptive responses of both human and natural environments.  
 
 
Figure 41: Demonstration of the Mannahatta Muir Web Relationships (Source: Sanderson, 2009) 
 
8.6 Conclusion 
In answer to the research question (What are the requirements for a regenerative-
adaptive design based model in establishing resilient coastal settlements in a future 
changed climate?), this thesis did establish the requirements for a regenerative-adaptive 
                                                 
66 Gephi is an network exploration and manipulation software. Developed modules can import, visualise, spatialise, 
filter, manipulate and export all types of nodes and connections. Highly configurable layout algorithms can assist in 
filtering, navigating and the clustering of elements (https://github.com/gephi/gephi/wiki).  
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design-based model; but does this model assist in establishing resilient coastal 
settlements for a future changed climate? In the context of wholeness, this is where the 
dynamics of this second part of the question change dramatically. Resilient settlements 
will need to take into account their setting holistically, inclusive of its natural 
environment and the resilience of both humans and nature. The principles for an 
adaptive design framework have been established in this thesis, but only its practical 
application to a physical place, a coastal settlement to be regenerated, constructed and 
developed will provide tangible results to test the theory and model. In this context, this 
thesis has just touched the surface, and an extensive amount of further work (based on 
the proposed regenerative-adaptive design theory and the application of the ‘notion of 
regenerative patterns’ equation) needs to be undertaken to find the answers.  
 
8.7 Post Script  
The research journey that the author embarked upon prompted a new perspective on the 
human-nature relationship and our need to realise our place in this world – how we are 
absolutely part of this ‘whole’, and the frightening acknowledgement that humans have 
the power and ability to ignore this crucial interconnected relationship, and as a result 
are able to destroy this earth and its natural systems that we depend on for survival. The 
answers for adaptation to a future changed and dynamic climate is right in front of us, 
embedded within nature, in its patterns, fractal connections and formations. Whenever 
the author is walking along the Barwon River (Figure 42), close to his home, the fifteen 
fundamental properties of wholeness are more and more visible to the author within the 
formations of Country, representing the spirit of the land and its importance to our 
existence, as explained by Aboriginal Elder Uncle David Tournier during our 
excursions. Indeed, taking a walkabout re-establishes our connections with the whole.  
 
Reflecting on the concept of wholeness, the author can conclude that the whole is 
evident in everything around us, and that we need to always consider wholeness when 
designing and planning our built environments. The narrative of this thesis hopefully 
results in connecting all the parts, and as a whole piece of literature, it demonstrates the 
context of wholeness. For it to be meaningful, it is not just a matter of reading the words 
in separate parts of the different chapters, but rather the unfolding of each chapter (of 
patterns) that results in an act of interpretation, and hopefully, a general receptiveness 
by the reader. Similarly, the harmonizing of the natural and built environments is 
needed in the context of wholeness, supporting a future of resilience and adaptation for 
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Gaia. Hopefully the regenerative-adaptive design discourse presented in this thesis 
motivates the education and practice of architecture, planning and design to reconnect 
the human-nature relationship in a holistic way, providing the values for an evolved 
‘architecture for life’ that is adaptive and resilient.  
 
In conclusion, the following statements by Vincent Scully (1986) and Louis Sullivan 
(1991)67 can be optimistically applied to a scenario where we as humans acknowledge 
our planetary crisis and re-establish our much-needed and integrated connection with 
nature, and we teach and apply these principles in architecture, planning and design of 
our built environment: 
The relationship of manmade structures to the natural world offers… the 
richest and most valuable physical and intellectual experience that 
architecture can show, and it is the one that has been most neglected by… 
architectural critics and historians. There are many reasons for this. 
Foremost among them, perhaps, is the blindness of the contemporary world 
to everything that is not itself, to nature most of all (Scully, 1991, p. xi);  
And 
Education’s greatest crime is to have removed men from nature… All great 
ideas and impulses were born in the open air, close to nature (Sullivan 
paraphrased in Hoffman, 1986, p. 156). 
 
 
 
 
 
 
 
                                                 
67 Quoted by Kellert (2005) in Building for Life: Designing and Understanding the Human-Nature Connection, p. 90, 
Island Press, Washington DC. 
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Figure 42: Moonah Park and the Barwon River Walk (Source: Author)  
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Appendix 1: Focus Group Community Workshops - 
Plain Language Statement and Consent Form 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: participant 
Plain Language Statement  
Date: 
Full Project Title:  Coastal Climate Change & the Great Ocean Road Region: Community  
 Workshops & Online Survey 
Reference Number:  STEC-1-2013- ROOS 
Principal Researcher: Prof David Jones 
Associate Researcher:  Mr Phillip B. Roös  
 
You are invited to take part in this research project. Participation in any research project is voluntary. If 
you do not wish to take part you are not obligated to. 
 
This Plain Language Statement explains the details of the research project. Please feel free to ask 
questions regarding any information in the document. Once you have read this form and agree to 
participate, please sign the attached consent form. You may keep this copy of the Plain Language 
Statement. 
 
The purpose of this research is to achieve these following aims: 
 
This research is part of a current PhD project: "Regenerative Design for Climate Change of Coastal 
Settlements: A Model for the Great Ocean Road Region", by Phillip B. Roös. 
This research project named: "Coastal Climate Change & the Great Ocean Road Region”, will quantify 
factors that determine the climate change adaptation methods needed for Victorian coastal towns along 
the Great Ocean Road Coast, that will be potentially be impacted by climate effects and sea level rise 
over the next few decades. 
 
The aim of this research is to establish a more rigorous method of evaluating the impact of climate 
change and sea level rise on the built and natural environments of coastal settlements in the Great 
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Ocean Road Coast Region, and to propose and develop a design-based adaptation method, which 
considers resilience futures of the co-existence of both ecological systems and human settlements. It will 
assist the coastal settlement communities to implement effective, place-sensitive sustainable planning 
and design proposals associated wit future sustainable development practices considering the impacts of 
climate change and sea level rise. 
 
There is no guarantee that you will receive any benefits from this research. However, your willingness to 
participate will contribute to the benefits the research. 
 
The purpose of the Adaptation by Design workshops is to understand what people of all ages and 
backgrounds value in their coastal town, what climate change impacts means in these towns; and how 
the formulation of a design-based adaptation methodology to assist in adaptation planning, settlement 
design, place making and coastal and environmental management can help these coastal communities 
seeking to address sustainable development outcomes for the future. 
 
Key to this research is to identify a holistic integrated ecological design method that incorporates the 
regenerative patterns of nature, helping the coastal communities to better appreciate how the 
landscape will change and therefore inform their adaptive responses that can support and assist in 
sustainable outcomes. With your consent, we wish to record the focus groups via digital images as 
evidence of the process employed. The focus groups will take approximately one-and-a-half hours. 
 
There may be minimal risks from taking part in the workshop. The results of the research will be 
submitted as part of the expectations and requirements as part of a PhD investigation, and will also be 
published as an academic paper. The identities of the workshop participants will remain confidential and 
will not be identifiable in any reporting of the findings and publications. 
 
Approval to undertake the research has been granted by the Human Research Ethics Committee of 
Deakin University. If you have any complaints about any aspect of the project, the way it is being 
conducted or any questions about your rights as a research participant, then you may contact and refer 
to this project: 
 
Project ID: STEC-1-2013- ROOS: Coastal Climate Change & the Great Ocean Road Region: Community 
Workshops & Online Survey  
 
The Manager, Office of Research Integrity, Deakin University, 221 Burwood Highway, Burwood Victoria 
3125, Telephone: 9251 7129, Facsimile: 9244 6581; research-ethics@deakin.edu.au. 
 
For further information or if you have problems concerning this project, you can contact the principal 
researcher. The researchers and contact person responsible for this project are: 
 
Professor David Jones 
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
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1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 3 52278763 
Email : david.jones@deakin.edu.au 
 
Mr Phillip Roös  
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
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 PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: Participant 
Consent Form 
Date: 
Full Project Title:   Coastal Climate Change & the Great Ocean Road Region: Community  
Workshops & Online Survey 
Reference Number: STEC-1-2013- ROOS 
 
I have read and I understand the attached Plain Language Statement. 
I freely agree to participate in this project according to the conditions in the Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
 
The researcher(s) has/have agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.  
 
I agree/disagree to be photographed during the course of the workshop for recording purposes. 
I agree/disagree for the focus group to be recorded. 
 
 
Participant’s Name (printed) …………………………………………………………………… 
 
 
Signature ……………………………………………………… Date ………………………… 
----------------------------------------------------------------------------------------------------------------------------- ------------- 
Professor David Jones 
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 3 52278763 
Email : david.jones@deakin.edu.au 
Mr Phillip Roös  
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 (0) 427 012 196 
Email : phillip.roos@deakin.edu.au 
School of Architecture and Built Environment, Faculty of Science, Engineering and Built Environment 
Geelong Waterfront Campus, Locked Bag 20000, Geelong VIC 3220 
Tel 03 5227 8763 Fax 03 5227 8341 david.jones@deakin.edu.au www.deakin.edu.au 
CRICOS Provider Code: 00113 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: Participant 
Withdrawal of Consent Form 
(To be used for participants who wish to withdraw from the project) 
Date: 
Full Project Title:  Coastal Climate Change & the Great Ocean Road Region: Community 
Workshops & Online Survey 
Reference Number: STEC-1-2013- ROOS 
 
 
I hereby wish to WITHDRAW my consent to participate in the above research project and 
understand that such withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
Participant Name (printed) ……………………………………………………. 
 
Signature ………………………………………………………………. Date …………………… 
 
------------------------------------------------------------------------------------------------------------------------------------------ 
Professor David Jones 
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 3 52278763 
Email : david.jones@deakin.edu.au 
Mr Phillip Roös  
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 (0) 427 012 196 
Email : phillip.roos@deakin.edu.au 
School of Architecture and Built Environment, Faculty of Science, Engineering and Built Environment 
Geelong Waterfront Campus, Locked Bag 20000, Geelong VIC 3220 
Tel 03 5227 8763 Fax 03 5227 8341 david.jones@deakin.edu.au www.deakin.edu.au 
CRICOS Provider Code: 00113B 
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Appendix 2: Aboriginal Focus Group Workshops & 
Interviews - Plain Language Statement and Consent 
Form 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO: participant 
 
Plain Language Statement  
Date: 
Full Project Title:  Coastal Climate Change & the Great Ocean Road Region: Indigenous 
Reference Number:  2013 - 006 
Principal Researcher: Prof David Jones 
Associate Researcher:  Mr Phillip Roös  
 
You are invited to take part in this research project. Participation in any research project is voluntary. If 
you do not wish to take part you are not obligated to. 
 
This Plain Language Statement explains the details of the research project. Please feel free to ask 
questions regarding any information in the document. Once you have read this form and agree to 
participate, please sign the attached consent form. You may keep this copy of the Plain Language 
Statement. 
 
The aim of this research is to establish a more rigorous method of evaluating the impact of climate 
change and sea level rise on the built and natural environments of coastal settlements in the Great 
Ocean Road Coast Region, and to propose and develop an design-based adaptation model, which 
consider resilience futures of the co-existence of both ecological systems and human settlements. It will 
assist the coastal settlement communities to implement effective, place-sensitive sustainable planning 
and design proposals associated with future sustainable development practices considering the impacts 
of climate change and sea level rise. 
Part of the research project seeks to review, analyse and synthesise the perceptions of Aboriginal Peoples 
and other local communities who have had a direct or indirect role in shaping the historical character, 
image and identity of the Great Ocean Road Coast Region coastal settlements and communities. 
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Explicitly, the research work specifically involves workshops with the Kuuyang Maar Aboriginal 
Corporation Indigenous community and the Wathaurong Aboriginal CoOperative community about their 
perceptions and cultural concerns about place change along the Great Ocean Road corridor that crosses 
their cultural countries.  
This important research project aims to provide the following possible benefits that may include: 
1) a better understanding of what, how and why people value the attributes of their coastal towns, 
and their natural environment;  
2) a better understanding of the past traditional Aboriginal Peoples environmental management 
practices of the coastal region, and its possible application for coastal management and planning of 
the built environment in a future changed coast under climate change effects and sea level rise; 
3) what climate change impacts means in the cultural country to the values and attributes; and, 
4) the formulation of a design-based adaptation methodology to assist in adaptation planning, 
settlement design, place making that will help coastal communities seeking to address sustainable 
development practices, considering their natural environments as an important aspect to leave a 
positive legacy for future generations. 
There is no guarantee that you will receive any benefits from this research. However, your willingness to 
participate will contribute to the benefits the research, as stated above.  
 
There may be minimal risks from taking part in the workshop. The results of the research will be 
submitted as part of the expectations and requirements as part of a PhD investigation and analysis, and 
will also be published as an academic paper. The identities of the workshop participants will remain 
confidential and will not be identifiable in any reporting of the findings and publications. 
 
All data obtained from this workshop will be securely stored for 6 years at Deakin University, in 
accordance with national ethics protocols, and thereupon destroyed. 
 
Permission to undertake the research has been granted by the Human Research Ethics Committee of 
Deakin University. If you have any complaints about any aspect of the project, the way it is being 
conducted or any questions about your rights as a research participant, then you may contact and refer 
to this project: 
 
Project ID: 2013 – 006 - Coastal Climate Change & the Great Ocean Road Region: Indigenous 
 
The Manager, Office of Research Integrity, Deakin University, 221 Burwood Highway, Burwood Victoria 
3125, Telephone: 9251 7129, Facsimile: 9244 6581; research-ethics@deakin.edu.au. 
 
For further information or if you have problems concerning this project, you can contact the principal 
researcher. The researchers and contact person responsible for this project are: 
 
Professor David Jones 
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
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1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 3 52278763 
Email : david.jones@deakin.edu.au 
 
Mr Phillip Roös  
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : 0427 012 196 
Email : proos@deakin.edu.au 
 
 
Professor David Jones, School of Architecture and Built Environment, Faculty of Science, Engineering and Built Environment 
Geelong Waterfront Campus, Locked Bag 20000, Geelong VIC 3220 
Tel 03 5227 8763 Fax 03 5227 8341 david.jones@deakin.edu.au www.deakin.edu.au 
CRICOS Provider Code: 00113B 
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 PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: participant 
Consent Form 
Date: 
Full Project Title:   Coastal Climate Change & the Great Ocean Road Region: Indigenous 
Reference Number: 2013 - 006 
 
I have read and I understand the attached Plain Language Statement. 
I freely agree to participate in this project according to the conditions in the Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
 
The researcher(s) has/have agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.  
 
I agree/disagree to be photograph during the course of the workshop for recording purposes. 
I agree/disagree for the focus group to be recorded. 
 
 
Participant’s Name (printed) …………………………………………………………………… 
 
 
Signature ……………………………………………………… Date ………………………… 
 
----------------------------------------------------------------------------------------------------------------------------- ------------- 
Professor David Jones 
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 3 52278763 
Email : david.jones@deakin.edu.au 
Mr Phillip Roös  
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : + 61 (0) 427 012 196 
Email : proos@deakin.edu.au 
 
Professor David Jones, School of Architecture and Built Environment, Faculty of Science, Engineering and Built Environment 
Geelong Waterfront Campus, Locked Bag 20000, Geelong VIC 3220 
Tel 03 5227 8763 Fax 03 5227 8341 david.jones@deakin.edu.au www.deakin.edu.au 
CRICOS Provider Code: 00113B 
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PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: Participant 
Withdrawal of Consent Form 
(To be used for participants who wish to withdraw from the project) 
Date: 
Full Project Title:   Coastal Climate Change & the Great Ocean Road Region: Indigenous 
Reference Number: 2013 - 006 
 
 
I hereby wish to WITHDRAW my consent to participate in the above research project and 
understand that such withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
Participant Name (printed)   ……………………………………………………. 
 
Signature  ………………………………………………………………. Date …………………… 
 
----------------------------------------------------------------------------------------------------------------------------- ------------- 
Professor David Jones 
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 3 52278763 
Email : david.jones@deakin.edu.au 
Mr Phillip Roös  
School of Architecture and Built Environment 
Faculty of Science, Engineering & Built Environment, 
1 Gheringhap Street 
Geelong Victoria 3217, Australia 
Ph : +61 (0) 427 012 196 
Email : proos@deakin.edu.au 
 
Professor David Jones, School of Architecture and Built Environment, Faculty of Science, Engineering and Built Environment 
Geelong Waterfront Campus, Locked Bag 20000, Geelong VIC 3220 
Tel 03 5227 8763 Fax 03 5227 8341 david.jones@deakin.edu.au www.deakin.edu.au 
CRICOS Provider Code: 00113B 
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Appendix 3: Focus Group Workshops 
Questionnaire & Design Charrette - Table Sheet  
The focus group workshops were conducted in the form of a design charrette with the 
selected participants in a collaborative workshop environment completing design sheets, 
as well as providing concept sketches of proposed layouts of the town. The selected 
participants also completed a questionnaire (online or after the workshop) to provide 
answers to tailored questions in relation to the research.  
1. Focus Group Workshops & Online Questionnaire: 
 
Coastal Climate Change and The Great Ocean Road Region 
Date: 
Before completing this questionnaire please make sure you have read and completed the Plain 
Language Statement and the Consent Form. 
Please answer ALL questions. 
Please tick the box or answer the following questions: 
Are you one of the following?  
Local Resident of the GORCR (Great Ocean Road Coastal Region)  
Holiday or tourist to the GORCR 
If other please specify:  
 
What is your age? How long have you lived in the GORCR? 
18-25 Less than 5 years 
26-35 6-10 years 
36-50 11-12 years 
55-65 21-30 years 
Over 65 31+ years 
What is your gender? Visitor only 
Male What is your postcode? 
Female What coastal town / community do you present? 
 What is your occupation? 
 How long have you lived in the GORCR? 
 
Questions: 
 What are the most precious attributes of your town and surrounds relating to natural and built 
assets? 
 
 What are the special spots that must be protected and enhanced? 
 
 What would you describe as the most important social-economic values of your town and 
surrounds? 
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 What characteristics make this place unique in its local and regional context? 
 
 What are those important places and objects that are especially vital to the spiritual, cultural and 
heritage aspects of this place that you would like future generations to enjoy? 
 
 What are those places and objects that you don’t like of your town and surrounds and is in 
desperate need of repair? 
 
 What will you identify as the centre (the heart) of your town and/or surrounds? 
 
 What values of your town and surrounds do you think will be impacted by the effects of a changing 
climate such as sea level rise, flooding, extreme weather events and high temperatures? 
 
 What will you identify as the three most important risks to your community that a climate change 
adaptation plan must take into account? 
 
 Taking into account the impacts of climate change, what design and planning options for your town 
and the natural environment would you like to be considered in future plans of the community? 
 
 What is your vision of your town and surrounds in a future changed climate scenario in 2030, 2050, 
and 2100? 
 
 What do you consider as the most appropriate adaptation design solution for your town? 
 
 What do you think could jeopardise the implementation of your preferred adaptation plan and 
design solution? 
 
Provide some photographs of your town, landscape and region. 
Photo Scenario 1:  
Please upload two photos of the attributes that you consider most vulnerable to climate change 
Photo Scenario 2: 
Please upload two photos of the attributes that you most value of your town / surrounding landscape 
 
General Comments 
 
Thank you for completing this questionnaire - This is the end of the questionnaire  
 
 
 
2. Focus Group Workshops Design Charrette - Table Sheet: 
 
Sheet 1:  
Town Name: 
STEC-1-2013-ROOS: Coastal Climate Change and The Great Ocean Road Region - Workshop Sheet: W001 
Town Diagnosis:  
Finding Special Places Centre of Town - “The Heart” 
 
Focal points, visual values, views Places to heal / needs repair 
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Access in and out - most natural Most important natural attributes 
 
Place Character 
 
Most important built attributes 
 
 
Sheet 2:  
Town Name: 
STEC-1-2013-ROOS: Coastal Climate Change and The Great Ocean Road Region - Workshop Sheet: W002 
Risks and Issues:  
Risks due to change (consider economic, environmental 
and social) 
 
Heritage, cultural and spiritual attributes impacted by 
change 
 
Natural attributes impacted by change 
 
Vision of the town in the future? (2030,2050,2100) 
 
Built attributes impacted by change 
 
 
  
 
 
Appendix 3 - Figure 1: Example of Focus Group Workshop Table Sheet and Adaptation Concept Planning  
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Appendix 4: Pattern Equations: Borchers and Stark 
& Alexander’s Mathematical Definition of 
Wholeness 
 
In Section 3.2.2 the ‘notion of regenerative patterns’ equation was developed from the 
fundamentals of the Borchers (2000; 2001; 2008) and Stark (2012) equations for 
patterns. A comparison of Borchers ‘notion of patterns’ equation and Stark’s equation 
for ‘Improvisional patterns’ as well as the formula for ‘wholeness’ by Alexander are 
described in this section, Appendix 5 as follows:  
 
1. Pattern Languages according to Borchers (2000; 2008) 
According to Borchers (2000; 2001; 2008), the notion of patterns in a pattern language, 
used in fields of architecture, software design or sustainable innovation, will follow the 
following formal principles: 
‘Each pattern is a set 𝑝 = {𝑛, 𝑓𝚤 … 𝑓𝑖, 𝑠, 𝑒𝚤 … 𝑒𝑖} of a name 𝑛, forces 𝑓𝚤 … 𝑓𝑖, 
the solution 𝑠, and examples 𝑒𝚤 … 𝑒𝑖. It describes a commonly encountered 
design problem and suggests a solution that has been proven useful in this 
situation. A pattern language is a directed acyclic graph with each mode 
represents a pattern. There is a directed edge from pattern 𝑝1 to 𝑝2 if 𝑝1 
recruits 𝑝2 to complete its solution. Edges pointing away from a pattern are 
its consequences, showing what lower levels of pattern need to be applied 
next. Edges pointing to a pattern are its context, the situations in which it 
can be applied. This relationship establishes a hierarchy within the pattern 
language.’ (Borchers, 2008; in Neis et al, 2012, p. 92).  
 
To explain what pattern languages are made up of, Borchers (2000) noted that a pattern 
is a solution to a re-occurring design problem. The pattern pays special attention to the 
context within which it is relevant. It considers the competing ‘forces’ that needs to 
balance, and also the positive and negative consequences as a result of its application. 
The pattern then references higher-level patterns in the context in which it is applied, 
and lower-level patterns that could be considered after the current pattern, to further 
assist in refining the solution (Borchers, 2001, p. 364). This hierarchical structure 
results in a comprehensive collection of patterns into a pattern language. 
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The following section is an extract from Borchers (2000), providing the explanation of a 
typical pattern language, providing a formal hypertext of a model of A Pattern 
Language (1977), as summarised in the previous paragraph. 
 
According to Borchers (2000; 2001) a formal description of patterns makes it less 
ambiguous for the parties that participate in the design process or problem to decide 
what a pattern is supposed to look like, according to its structure and content. It also 
makes it possible to design methods that help designers in writing, and readers in 
understanding the patterns. Explanation of the structure and content is as follows 
(Borchers, 2001, pp. 363-365):  
 
The formal syntactic definition of a pattern language is:  
 A pattern language is a directed acyclic graph (DAG) PL=(P,R) with nodes P = {P1, . . ., 
Pn} and edges R = {R1,..., Rm};  
 Each node P ∈ P is called a pattern;    
 For P,Q ∈ P : P references Q ⇐⇒ ∃R = (P,Q)∈R;  
 The set of edges leaving a node P ∈ P is called its references. The set of edges entering it 
is called its context.    
 Each node P ∈ P is itself a set P = {n,r,i,p,f1 ...fi,e1 ...ej,s,d,} of a name n, ranking r, 
illustration i, problem p with forces f1 ...fi, examples e1 . . . ej, the solution s, and diagram 
d.    
 
This definition is expanded with the following semantics:    
 
 Each pattern of a language captures a reoccurring design problem, and suggests a 
proposed solution to it. The language is made up of a set of these patterns applicable to a 
specific design domain, for example such as urban design or architecture. Each pattern 
has a context represented by edges pointing to it from other interconnected higher-level 
patterns. They sketch the design situations in which it can be used;  
 Similarly, its positions in the language shows what lower-level patterns can be applied 
after it has been used. This relationship creates a hierarchy within the pattern language. It 
leads the designer from patterns addressing large-scale design issues, to patterns about 
small design details, and helps the identification and location of related patterns; 
 The name of a pattern helps to refer to its central idea and reasoning, and build a 
vocabulary for communication within a team or design community. The ranking of the 
pattern shows how universally valid the pattern the author believes this pattern is, and 
helps readers to distinguish early pattern ideas from truly timeless patterns that have been 
confirmed on countless occasions within the overall pattern language; 
 The opening illustration of a pattern, gives readers a quick idea of a typical example 
situation for the pattern, even if they are not professionals. Media choice depends on the 
domain of the language, for example architecture can be represented by photos of 
buildings and sketches of built forms; landscape architecture may present photos and 
graphics of vegetation and landscapes; engineering my prefer coding, mathematical 
equations or engineering elements; 
 The problem states what the major issue is that the pattern attempt to address. The forces 
further elaborate the problem statement. They are aspects of the design that need to be 
optimised. They usually come in pairs contradicting each other; 
 The examples section is the largest of each pattern that describes existing situations in 
which the problem at hand can be (or has been) encountered, and how it has been solved 
in those situations through the application of the patterns; 
 The solution generalises from the examples a proposed (or proven if already been applied 
before) way to balance the forces at hand optimally for the given context. The proposed 
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solution is not simply prescriptive, but generic so that it can generate a solution (or 
alternative solutions) when it is applied to concrete problem situations of the specified 
context; and 
 The diagram supports the solution by summarising its main idea in a graphical way, 
omitting any unnecessary details. For experts or specialists in a particular field, the 
diagram is quicker to grasp than the opening illustration. The choice of media to be used 
again depends on the domain; a graphical sketch for architecture or pseudo-code or 
diagram for engineering, etc. (Borchers, 2001, p. 364) 
 
With these definitions, a formal model for a pattern language is in place. However, 
formalisation must not obstruct readability and the clarity of the material that has been 
described. The formal code should not hinder the process of writing the patterns within 
a language, and the results should still be accessible in various formats, including in 
electronic, linear, and printed documentation. Each part of a pattern, and its connections 
to other patterns, are usually presented as several paragraphs in the pattern description. 
Other media, such as images, animations, audio recordings, etc., are used to strengthen 
the pattern description (Borchers, 2000, p. 2).  
 
2. Improvisional Patterns according to Stark (2012) 
Stark (2012) further expands on the equation of Borchers (2000; 2001; 2008) using the 
‘pattern language of music’ as a process of organisation in the field of improvisation. 
For the improvisation in organisation and social systems, Stark developed a protracted 
version from Borchers equation that includes an additional step in the process: ‘con’ - 
the consequences from the challenge. Consequently Stark’s explanation of each pattern 
(p) is as follows: 
x A typical organisational or systemic challenge (nc); 
x A set of forces (f) which have an impact on; 
x The specific settings (s) and time dynamics (t); 
x One or more solutions (sol); 
x Examples (e) of the patterns; and 
x The consequences for the challenge (con).  
 
The patterns then represent and create a set of relationships that prove to be viable 
solutions for the challenges presented, but also based on the forces it displays, it creates 
new patterns and relationships while performed. Kiedel (1995) has analysed the forces 
that have an impact on organisational and social systems, determining the type of 
relationships and its outcomes and behaviours, where Stark’s equation systematically 
put order to these relationships. The patterns therefore can be the key to the 
understanding of the organisation’s deep levels, the ‘unknown’ of modern and complex 
organisational and social cultures. According to Stark the ‘improvisional patterns’ 
therefore bear the built-in dynamics of repetitive principles combined with solutions and 
includes extreme variable timeframes that are similar in fractals (Stark, 2012, p. 92).  
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Both Borchers and Stark’s work built on the foundation of pattern languages, as 
initiated by Alexander (1977). Although A Pattern Language (1977) sets out the 253 
patterns of building, and do not described the mathematical thinking behind the 
patterns, the initial calculations in The Synthesis of Form (1964) and the later work The 
Nature of Order (2001-2005) of Alexander includes and explain the formulation of the 
patterns in A Pattern Language, and also formulate the concept of ‘wholeness’.  
 
3. The Structure of Wholeness  
The ‘notion of regenerative patterns’ equation developed by the author, based on the 
fundamentals of the Borchers and Stark equations, further attempts to include the 
context of ‘wholeness’. Each element of the equation is interconnected with the other 
elements, and includes interconnected higher-level patterns with lower-level patterns, 
formed by the dynamics of change and considers the process of adaptation (Section 
4.3). This study concluded that the ecological systems process and all phenomena in the 
region of the study area consist in the context of ‘the whole’, everything connected and 
interdependent on each other. Inherent as part of the ‘notion of regenerative patterns’ 
equation, is the 15 Properties of Wholeness. As described in Section 3.8, the original 15 
Fundamental Properties and the 15 Properties in Nature that underpins the living 
structures of life as been explained by Alexander, in essence are the foundations of 
‘wholeness’ (Alexander, 2001-2005b, pp. 143-296). Include both the 15 fundamental 
properties and the 15 properties of nature, by Alexander in a dynamic evolving and 
adaptive process, the author named the properties the 15 Properties of Wholeness due to 
its evident strength in the support of a holistic interconnected system captured in the 
‘notion of generative patterns’ equation. This mathematical equation of the regenerative 
patterns demonstrated the wholeness of the whole region within which the study towns 
are located, and thus the author deemed it necessary to summarise below the 
mathematical explanation of wholeness by Alexander. 
 
4. Mathematical definition of wholeness according to Alexander (2001-2005) 
According to Alexander (2001-2005a, pp. 446-457) the wholeness (W), is a feature of a 
physical space that appears everywhere, in any part of matter or space. Characterised by 
a clear mathematical structure, consider any region of space or a place as (R). To 
include boundaries on this space, imposing a mesh or grid on the space that will result 
in a number of points that are considered finite, not infinite. The result is that (R) 
contains a number (n) of points. In the real world there is usually some colouring or 
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differentiation of type or character among the (n) points of (R), so that the region (R) 
has a visible and identifiable structure. The simplest colouring that produces a structure 
of colouring is black and white, and in the context of two-dimensional space, (R) would 
then be a drawing representing a particular object. In the case where the colouring of the 
region is not abstract, but material, the points may be assigned to physical materials, for 
example, solid and void, or various other attributes. The region (R) is thus intended to 
represent a part of the real world in its overall geometric form and organisation 
(Alexander, 2001-2005a, p. 446). The mathematical definition of wholeness is 
explained as follow by Alexander:  
 
Wholeness (W) within a region (R) can be mathematically constructed as follows:  
Within the region (R), that contains (n) points; there are (2n) distinguishable subregions. A 
typical subregion is then named (Si). What follows is that we construct (W) by recognising 
that there are different relative degrees of coherence that may be observed in the different 
subregions of (Si). The regions of space have got coherence, and each subregion includes 
different relative degrees of coherence. The levels are called life, and the structure of the 
wholeness (W) relies on the distinctions of life that are explicit, and are used to erect 
structure. To make the different degrees of life explicit, the introduction of measures of life 
(c) is introduced on the subregions of (R). Each possible subregion is represented by (R), 
(Si) with (i) ranges from (1) to (2n). The life of the i-th subregion (Si) is then to be (ci). Each 
(ci) is a number between 0 and 1, and every subregion of (R) is to be given a measure of 
life. The most coherent regions have a (ci) that is close to 1 and the least coherent regions 
have a (ci) that is close to 0 or close to 02 (Alexander, 2001-2005, pp. 446-447). 
 
Alexander noted that there is an objective measure of life that can be determined 
empirically for any given region within a given wholeness (Alexander, 2001-2005b, p. 
446). It is also possible to define various approximations to this empirical life, which 
can be attained as part of the functions of the internal structure of (R) and (W) by 
calculating the life of (Si). The most coherent subregions of (R) are called centres. A 
region then will be considered more or less centred according to its level of life. The 
most coherent subregions (Si), which have a (ci) close to 1, will then be called centres of 
the region (R). Even among and within the centres there will be degrees of life, some 
that are more coherent than others, but all established through their life, a phenomenon 
of centeredness in space.  
 
In summary, Alexander thus defines wholeness as: 
I define wholeness (W) as the system, which is created by region (R), together with the measure 
(c), and all those subregions, which have measures more than some threshold and thus qualify 
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as centres. For all practical purposes, the wholeness (W) is created by the interaction of the 
geometry of the region (R) and the rank order, which is created on the centres of (R) by (c) - 
(Alexander, 2001-2005b, pp. 447). 
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Appendix 5: The 12 Regenerative Patterns of 
Anglesea 
 
The 12 Regenerative Patterns of Anglesea are described in detail in this section 
Appendix 6. For context and a full appreciation of the application of the 12 
Regenerative Patterns, this section needs to be read in combination with the data capture 
for Anglesea (Section 5.4), the detailed description of the elements and definition of the 
‘notion of regenerative patterns’ equation (Section 4.3), and the analysis of the 
application of the ‘notion of regenerative patterns’ equation (Section 6.5).  
 
An exemplary analysis of the 7 functions of the ‘notion of regenerative patterns’ 
equation is applied to Regenerative Patterns [1] and [2], and is explained in detail in 
Chapter 6, Section 6.5.2.  
 
The 12 Regenerative Patterns are: 
 
 Regenerative Pattern [1]: Adaptive Built Environments - includes the 
consideration of adaptive potential of buildings and infrastructure;  
 Regenerative Pattern [2]: Protect Nature’s Adaptive Capacity - considers 
the adaptive capacity of local natural systems, to assist in the ability to adapt; 
 Regenerative Pattern [3]: Nature’s Work as a Continues and Reciprocal 
Interaction - allows life support functions to be processed through conversion, 
distribution, filtration, assimilation and storage with interaction throughputs; 
 Regenerative Pattern [4]: Optimisation and Multiple Functions - inclusion 
of multiple functions and outcomes for systems to optimise resilience ability; 
 Regenerative Pattern [5]: Aggregate not Isolate, Integrate rather than 
Segregate - integrate all parts to fix connections, aggregate to assist the 
inclusion of symbiotic relationships to promote regeneration; 
 Regenerative Pattern [6]: Self Regulation and Feedback Loops - include self 
regulation of positive and negative feedback loop systems in processes; 
 Regenerative Pattern [7]: Produce no Waste, Recycle and Assimilate - make 
use of all inputs and outputs for a closed loop or net positive system; 
 Regenerative Pattern [8]: Conversion of the Solar Income - include passive 
solar systems for energy, heating and cooling, thermal storage and conversion; 
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 Regenerative Pattern [9]: Scale Linking to Facilitate Flow - shaping the 
medium to facilitate flow, scale linking for support of maximum function at 
smallest scale; 
 Regenerative Pattern [10]: Storage as a Key Resource; for Energy, Water and 
Materials - maintaining adequate storage and balancing the replenish rate with 
the rate of use; 
 Regenerative Pattern [11]: Valued Renewable Resources and Services - use 
and value existing natural, renewable resources of energy, and biological 
services; and 
 Regenerative Pattern [12]: Human - Nature Connections for Healthy and 
Prosperous Environments - the application of Biophilia strategies and designs 
to create healthy environments for both humans and nature.  
 
The following descriptions of the 12 Regenerative Patterns follows a structure of: 
 The name and number of the Regenerative Pattern listed in bold type; 
 A short statement of what the Regenerative Pattern is to represent in italics; and 
 The description of what the Regenerative Pattern is to achieve or accomplish. 
 
When the 12 Regenerative Patterns are applied to a specific place (in practice), each 
description of the Regenerative Pattern will include the analysis and application of the 
‘regenerative pattern equation’, with the explanations of each element and its functions - 
{𝑛𝑑𝑎, 𝑓𝚤 … 𝑓𝑖, 𝑠𝑡𝑑, 𝑡𝑠𝑝15, 𝑒𝚤 … 𝑒𝑖, 𝑟1, 𝑝𝑜𝑡}, of the relevant Regenerative Pattern (𝑟𝑔𝑝) 
equation. This is demonstrated by the detailed analysis descriptions of Regenerative 
Pattern [1] and [2] of Anglesea as examples indicated in Section 6.5.2. Due to the 
limitations of this thesis and constraint in the total word count output, the detailed 
analysis of each Regenerative Pattern using the ‘notion of regenerative patterns’ 
equation has not been completed, and thus is recommended as an opportunity for further 
research. 
 
1. Regenerative Pattern [1]: Adaptive Built Environments 
Statement:  
Includes the considerations of the adaptive potential of buildings and infrastructure  
Description: 
By their nature the built environments created by humans are static, fixed entities at 
their location. In most instances buildings are designed and built as completed, 
unchanged entities, and as a result abandoned or demolished after their useful functions 
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have been exhausted. With the changing environment due to impacts of climate change, 
the built environment needs to be able to be more adaptable according to future 
scenarios of change, and the future functional needs of the place where it is located. 
Adaptive built environments need to be ‘ecomorphic’68, that is when the internal 
structures mimics and integrates with the natural systems within which they are located 
and interconnected (Van der Ryn, 2005, p. 156).  
 
2. Regenerative Pattern [2]: Protect Nature’s Adaptive Capacity  
Statement:  
Considers the adaptive capacity of local natural systems, to assist in the ability to adapt 
Description: 
As part of the larger ecological and human system, the local natural systems must have 
the capacity to adapt to changes when the environment that they exist within undergoes 
changes after disturbance. Ecological succession allows species to change the structure 
of the natural community overtime, usually in timescales over decades (Sahney & 
Benton, 2008, p. 762). With Anthropogenic climate change impacts that could be 
happening at a rapid pace, such as rising sea levels, measures needs to be put in place to 
allow local natural systems to have the capacity to adapt to these changes.  
 
3. Regenerative Pattern [3]: Nature’s Work as a Continues and Reciprocal 
Interaction  
Statement:  
Allows life support functions to be processed through conversion, distribution, 
filtration, assimilation and storage with interaction throughputs 
Description: 
Nature’s work is in essence part of the highly integrated functioning of the environment 
as a whole. It is a living ecosystem that allows life support functions to be processed 
through conversion, distribution, filtration, assimilation and storage with interaction 
throughputs. Landscape is a physical representation of an ecological process, 
representing a community of life (Lyle, 1994, p. 26). This community contains complex 
ranges of activities and processes that it carries out in order to support itself and others 
connected to place. These continual and reciprocal interactions need to be enhanced and 
protected to achieve resilience of the place.  
 
                                                 
68 According to Penn (2004) an ecomorphic design should act and react according to its occupation, so that the 
environment and its inhabitants form an ecological whole (Turner, Mottram & Penn, 2004).  
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4. Regenerative Pattern [4]: Optimisation and Multiple Functions  
Statement:  
Allow the inclusion of multiple functions and outcomes for systems to optimise 
resilience ability 
Description: 
Ecosystems sustain life-supporting functions of a place and produce natural resources 
such as biomass production, food production, regulation of climate, biogeochemical 
cycles, water filtration, soil formation, erosion control, flood protection and human-
ecosystem based habitats (Douglas & James, 2015, p. 25). The continuous functioning 
of life’s systems in the habitats of both human and nature includes multiple functions 
that are interconnected and interdependent. These systems are optimising resources 
from the largest to the smallest scale to achieve resilience. Use nature as a model when 
developing the landscape and maintain and re-establish continuity, connections and 
multiple functions to support and enhance the life-supporting systems. 
 
5. Regenerative Pattern [5]: Aggregate not Isolate, Integrate rather than 
Segregate  
Statement:  
Integrate all parts to fix connections, aggregate to assist the inclusion of symbiotic 
relationships to promote regeneration 
Description: 
Disaggregated built environments are the result of a mechanistic human-centric 
worldview that is focused on the individual parts. This results in the failure of ongoing 
sustainability of these environments. In contrast, resilient ecosystems are integrated and 
linked places of habitat, to form the functioning of the integrated whole. Regenerative 
design aims to interlink all parts and re-aggregate (Lyle, 1994, p. 40), allowing for 
different places of habitat, wildlife corridors linkages, including the provision of 
complimentary resources to support symbiotic relationships of species through 
landscape complementation69 (Dunning et al., 1992). Aggregate natural and built 
environment functions that include energy generation, shelter, water management, food 
production, and habitat preservation and waste recycling.  
 
 
                                                 
69 Landscape Complementation is the provision of complementary resources for a species outside its breeding habitat. 
Complementation includes the linking together of different landscape elements through habitat placement, 
movements, and life cycles (Dunning et al, 1992, pp. 169-175).  
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6. Regenerative Pattern [6]: Self Regulation and Feedback Loops  
Statement: 
Include self-regulation of positive and negative feedback loop systems in processes 
Description: 
Self-regulation and feedback loops in regenerative-adaptive design, considers the 
limitation of unsuitable performance or growth that could be detrimental to the 
resilience of a place. In nature positive and negative feedback is used to allow species to 
adapt to circumstances, to evolve for continues sustainable growth. The development of 
behaviours needs to be more attuned to the feedback cycles of nature, this will result in 
the prevention of over exploitation and bring about corrective action when needed 
(Holmgren, 2013, p. 14). Embrace The Gaia Hypothesis (Lovelock, 1979) and 
acknowledge that earth is a self-regulating system; analogous to a living system and that 
considering the ‘whole’ will allow for an interconnected resilient future that stimulates 
evolution and nurtures continuity.  
 
7. Regenerative Pattern [7]: Produce no Waste, Recycle and Assimilate  
Statement: 
Make use of all inputs and outputs for a closed loop or net positive system  
Description: 
Nature incorporates all materials available in different stages somewhere in the cyclical 
system of storage, conversion and assimilation. All products of ‘waste’ remain in use as 
part of the closed loop system (Baumeister, 2014, p. 55). Current linear throughput 
systems typical of the human built environment result in the degradation of natural 
environments. In order to achieve regenerative and sustainable environments, the 
current linear systems of throughput flows need to be replaced with closed loop systems 
of cyclical flows. Plan recycling systems that move from the isolation of materials to 
integrating and fitting the outputs into the larger system, and closing the material 
process loops.  
 
8. Regenerative Pattern [8]: Conversion of the Solar Income 
 Statement: 
Include passive solar systems for energy, heating and cooling, thermal storage and 
conversion 
Description: 
The main source of renewable energy for the functioning of nature’s systems is solar 
energy. In nature the conversion of solar income from the sun includes photosynthesis, 
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heat absorption, reflection and evaporation (Lyle, 1994, p. 57). Regenerative systems 
based on nature’s processes using solar energy will assist in supporting earthly life, with 
chains of conversion including photosynthesis for biomass, absorption and convection 
for thermal heat energy, reflection and evaporation for daylight energy and water 
powered electrical energy.  
 
9. Regenerative Pattern [9]: Scale Linking to Facilitate Flow 
Statement: 
 Shaping the medium to facilitate flow, scale linking for support of maximum function at 
smallest scale 
Description: 
Nature’s processes are inherently scale linking, as they ultimately depend on the flow of 
energy and materials across scales. Scale recognizes that the ecosystem is part of a 
larger and smaller subsystem that in turn includes a number of smaller subsystems 
(Lyle, 1985; Van der Ryn & Cowan, 1996). The human ecosystem is a system with 
definite boundaries, is local and needs to be considered within the larger scale of 
ecological systems, through a method of ‘hierarchy of scales’. All outcomes when 
designing at a local scale should achieve a medium that facilitates the flow of energy 
and materials across the hierarchy of scales, from building at site level to the top level 
of the ‘whole earth’, as well as from the top level down to the smallest element in a 
place.  
 
10. Regenerative Pattern [10]: Storage as a Key Resource 
Statement: 
For Energy, Water and Materials - maintaining adequate storage and balancing the 
replenish rate with the rate of use 
Description: 
The regenerative system will use storage according to the rates of productivity and 
assimilation, and balance the rate of replenishment to support the ever-varying 
maintenance of the equilibrium (Lyle, 1994, p. 43). Regenerative systems maintain the 
storage of these natural resources that include energy, materials and water. Water and 
nutrients can be collected, stored, and released for infiltration into the soil and 
underground aquifers (Dover, 2015, p. 44). Following natural system flows of the place 
provides for shallow basin storage and release according to topography and 
hydrological flows, infiltration basins with outflows into and combined with wetlands 
that allow for shallower and deeper ponding areas. Plan and design all storage systems 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
 
 232 
to balance the replenish rate with the rate of use, considering future environmental and 
climate change scenarios.  
 
11. Regenerative Pattern [11]: Valued Renewable Resources and Services 
Statement: 
Use and value the existing natural and renewable resources for energy and biological 
services 
Description: 
Renewable resources are those sources that are replaced and renewed by nature’s 
processes over a certain sustainable and reasonable period of time. Renewable services 
are those passive functions that humans gain from animals, plants, the living soil and 
water, without them being consumed or depleted (Holmgren, 2013, p. 13). The method 
to value renewable resources is to ‘let nature do the work’ (Lyle, 1994, p. 38). 
Regenerative-adaptive concepts will use nature’s processes to provide the sources of 
energy and materials at the place where they occur.  
 
12. Regenerative Pattern [12]: Human - Nature Connections for Healthy and 
Prosperous Environments 
 Statement: 
Apply the application of Biophilia strategies and designs to create healthy environments 
for both humans and nature  
Description: 
By using the principles of ‘restorative ecological design’70 that aims at both a low-
environmental impact and a positive regenerative outcome including a positive 
improvement of the biophilic effect, this beneficial contact and linkage between humans 
and nature can create healthy environments for both. Applying biophilic design to the 
sustainability discourse of a place will result in a low-environmental impact and 
restorative outcome, and enhance strategies to foster the biophilia narrative.  
 
In the context of regenerative-adaptive design, the application of biophilic design 
principles needs to evoke the qualities of nature that directly link to the sensory 
evolution of our human species. This biophilia strategy thus needs to include seven 
                                                 
70 Restorative ecological design, also referred to as restorative environmental design which aims to achieving a long 
term sustainability of restoring and enhancing peoples positive relationship to nature as well as minimizing the 
impacts on the environment (Van der Ryn & Cowan, 1996, Kellert, et al., 2008, p. 5). Restorative environmental 
design is thus an approach that combines biophilic features with environmental sensitive technologies (Kellert, 2005, 
p. 4). 
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attributes of: sensory richness, motion, serendipity, variations, resilience, sense of 
freedom, prospect and refuge (Heerwagen & Gregory in Kellert et al., 2008, p. 229). 
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Appendix 6: Wholeness of Place Evaluation Table  
1. Description: 
To capture the ‘wholeness of place’ as described in Section 5.2.2, the 15 Properties [of Wholeness] are recorded in the Wholeness of Place Evaluation Table of the sampling town Anglesea.  Attributes identified 
are listed within the town boundary, and within the catchment boundary (area) according to the 15 properties, interpreted and allocated a value score. 
2. Scoring and Evaluation: 
Quality Score:  3 - Strong 2 - Evident 1 - Weak 
Although attributes can be identified that represent the 15 properties of wholeness, in various instances the qualities of the attribute (or combination of the attributes) can be strong or weak, in relation to the 
substantiation of the properties of wholeness. To be able to indicate how strong or weak the quality of the attribute (s) represents that specific property of wholeness, each of the fifteen properties have been given 
an evaluated Quality Score between 3 and 1, where 3 indicates the highest value representing the strongest quality, and 1 representing the weakest quality. The 15 properties have been identified and scored within 
the town boundary, and also within the larger region / catchment boundary.  
3. The Fifteen Properties of Wholeness: 
The 15 Properties [of Wholeness] (the 15 Fundamental Properties by Alexander, 2001-2005), are described in in Section 3.8. The 15 fundamental properties used for the evaluation are: 
1. Levels of Scale 
2. Strong Centres 
3. Boundaries 
4. Altering Repetition 
5. Positive Space  
6. Good Shape  
7. Local Symmetries  
8. Deep Interlock and Ambiguity  
9. Contrast  
10. Gradients  
11. Roughness  
12. Echoes  
13. The Void  
14. Simplicity and Inner Calm  
15. Not Separateness  
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Anglesea 
Wholeness of Place Evaluation 
 
Anglesea 
Location Fifteen Properties Town Boundary 
Q
ty
 
Sc
or
e 
Catchment Boundary 
Q
ty
 
Sc
or
e 
Visual Reference 
Anglesea 1. Levels of Scale [FP1] 1. Town perimeter with the Anglesea Heathland, Angahook - Lorne State 
Park, and the Great Otway National Park 
2. The rivers and creeks - Anglesea river, Marshall Creek and Salt Creek 
3. Anglesea Coal Mine  
4. Residential area 
5. Anglesea Golf Club 
6. The Anglesea river inlet  
7. Foreshore park 
8. Anglesea shops and restaurants in commercial area 
8 3 
 
 
a. The greater Anglesea Heathland catchment area 
b. Great Otway National Park 
c. Marshall Creek and Salt Creek catchment area, the Anglesea river 
d. Small creeks and valleys 
e. Beach and coastline 
5 3 x AS-FP1-1 to AS-FP1-8 
x AS-FP1-a to AS-FP1-e 
 
2. Strong Centres [FP2] 1. Anglesea river estuary and inlet 
2. Riverfront park, boardwalk  
3. Coastal Reserve 
4. Beach 
5. Anglesea Surf Life Saving Club 
6. Anglesea Golf Club 
7. Great Ocean Road shops 
8. Beachfront Family Caravan Park 
9. Soapy Rock 
10. Point Roadknight 
11. Ellimatta reserve sport field and oval 
11 3 a. Cliffs and beach 
b. Anglesea valley  
c. Anglesea River 
d. Anglesea river wetlands and estuary 
e. Great Ocean Road bridge over Anglesea River 
5 3 x AS-FP2-1 to AS-FP2-11 
x AS-FP2-a to AS-FP2-e 
 
3. Boundaries [FP3] 1. Town perimeter with the Anglesea Heathland, Angahook - Lorne State 
Park, and the Great Otway National Park 
2. Marshall Creek 
3. Salt Creek 
4. Anglesea River 
5. Anglesea Coal Mine  
6. Residential area edge 
7. Anglesea Golf Club 
8. The beach and foreshore, the ocean  
8 3 a. Forest and heathland 
b. Farmland 
c. Anglesea River 
d. Wetlands 
e. Great Ocean road 
f. Coastline 
g. The ocean 
7 2 x AS-FP3-1 to AS-FP3-8 
x AS-FP3-a to AS-FP3-g 
 
4. Alternating Repetition [FP4] 1. Trees and built form  
2. Coastline and beach  
3. Meandering Great Ocean Road  
4. Cliff formations at main beach 
8 2 a. Coastal shrub vegetation  
b. Cliffs and beach 
c. Rock formations and sandy beach  
d. Inlet and river 
9 2 x AS-FP4-1 to AS-FP4-8 
x AS-FP4-a to AS-FP4-j 
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Anglesea 
Location Fifteen Properties Town Boundary 
Q
ty
 
Sc
or
e 
Catchment Boundary 
Q
ty
 
Sc
or
e 
Visual Reference 
5. Bends in the Anglesea river 
6. Street grid  
7. Shopfronts  
8. Single and double story houses  
e. Otway forest trees and vegetation  
f. River and estuary 
g. Wetland  
h. Cliff erosions  
i. Patches of farm land 
j. Great Ocean Road  
 
5. Positive Space [FP5] 1. Beach 
2. Anglesea river 
3. Open areas between houses 
4. Open areas between shops 
5. River boardwalk  
6. Walking tracks  
7. Coastal bush and trees 
8. Front yards 
9. Back yards 
9 3 a. Larger Anglesea heathland basin  
b. Otway forest 
c. Coastal bushland and scrubs 
d. Foreshore 
e. Wetland and estuary  
f. Anglesea river 
g. Ocean 
 
7 3 x AS-FP5-1 to AS-FP5-9 
x AS-FP5-a to AS-FP5-g 
 
6. Good Shape [FP6] 1. Roads following the contours and topography 
2. Beach and cliffs  
3. Coastal architectural forms and shapes - beach cottage homes  
4. Trees 
4 3 a. The Anglesea river meander 
b. Cliff form 
c. Rock formations 
d. Tree shapes and structures 
e. Wetland vegetation  
5 3 x AS-FP6-1 to AS-FP6-4 
x AS-FP6-a to AS-FP6-e 
 
7. Local Symmetries [FP7] 1. Street grid and meandering streets following topography  
2. Materials of building structures 
3. Predominantly single storey buildings 
4. Buildings set within bush and vegetation  
5. Lay-out of Anglesea Beachfront Caravan Park units  
5 3 a. Cliff form, beach and river inlet  
b. River banks 
c. Coastal scrub and flowers 
d. Trees and vegetation 
e. Creeks and rivers 
f. Ocean waves  
6 3 x AS-FP7-1 to AS-FP7-5 
x AS-FP7-a to AS-FP7-f 
 
8. Deep Interlock and Ambiguity 
[FP8] 
1. Alleys and spaces between shops in town centre 
2. Natural bush, open spaces houses 
3. Holiday park grassed areas, natural bush and wetland / riverbank 
vegetation 
4. Beach and cliff forms  
4 3 a. River, creeks and wetland  
b. Coastal scrub and wetland vegetation  
c. Cliffs and beach  
d. Beach and ocean 
e. Coastline curves, rock formations and sandy beaches 
f. Dense bush, trees and homes with roads  
6 3 x AS-FP8-1 to AS-FP8-4 
x AS-FP8-a to AS-FP8-f 
 
9. Contrast [FP9] 1. Building and bush vegetation 
2. River inlet and beach, with cliffs 
3. Inlet and Lions Park Reserve 
4. Anglesea river, beach and the beachfront caravan park  
5. Built form typology 
6. Materials and built form styles (or lack off)  
6 3 a. Cliffs and beach, ocean  
b. Natural bush, trees and town built environment 
c. Coastal bush and farm land 
d. Ocean and beach inlet 
4 3 x AS-FP9-1 to AS-FP9-6 
x AS-FP9-a to AS-FP9-d 
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Anglesea 
Location Fifteen Properties Town Boundary 
Q
ty
 
Sc
or
e 
Catchment Boundary 
Q
ty
 
Sc
or
e 
Visual Reference 
10. Gradients [FP10] 1. Cliff form at beach lower in height towards river and towards Point 
Roadknight 
2. Creeks and river networks collect in Salt Creek, Marshall Creek, and 
Anglesea River 
3. Beach shack homes integration with bush and vegetation  
3 3 a. Inland grass land transfers into Forest trees, then coastal and scrubs 
closer to coastline 
b. Creeks and river networks collect in Salt Creek, Marshall Creek, and 
Anglesea River 
c. High dense forest cover decline in density closer to rivers, valleys, 
creeks and the coastline 
3 3 x AS-FP10-1 to AS-FP10-3 
x AS-FP10-a to AS-FP10-c 
 
11. Roughness [FP11] 1. Buildings in town centre differ in architectural form and style 
2. Open spaces in lots, between, lots, public areas and parks 
3. Forest edge and homes scattered in between 
4. River bank and beach front 
5. Cliff and beach  
5 3 a. Cliffs and beach 
b. Beach, rock formations and ocean 
c. River estuary, wetland, coastal scrubs 
d. Natural coastal bushland and scrubs  
e. Forest trees and undergrowth vegetation  
5 3 x AS-FP11-1 to AS-FP11-5 
x AS-FP11-a to AS-FP11-e 
 
12. Echoes [FP12] 1. Cliff face and erosion of cliffs, and the beach 
2. Trees and houses  
3. Roof forms  
4. Trees and coastal scrub 
4 3 a. Cliffs and beach 
b. Beach and ocean  
c. Sand and rock formations  
d. River meander 
e. Coastal scrub 
f. Ocean waves 
6 3 x AS-FP121 to AS-FP12-4 
x AS-FP12-a to AS-FP12-f 
 
13. The Void [FP13] 1. Anglesea beach and cliff 
2. Point Roadknight   
3. Cliff lookout  
3 3 a. Anglesea river mouth 
b.  Otway forest mountains and basin 
2 3 x AS-FP13-1 to AS-FP13-3 
x AS-FP13-a to AS-FP13-b 
 
14. Simplicity and Inner Calm 
[FP14] 
1. Siting of houses within bush and forest   1 3 a. Anglesea river mouth 
b.  Otway forest mountains and basin 
2 3 x AS-FP14-1 
x AS-FP14-a to AS-FP14-b 
 
15. Not Separateness [FP15] 1. Setting of houses, buildings and streets integrated within the trees and 
bush along the river and inlet, beach and ocean 
1 3 a. Trees and coastal bush of the Otway forest and the Angahook-Lorne 
State Park connect with coastal vegetation and the cliff scrubs, which 
then connect to the beach and the ocean 
1 3 x AS-FP15-1 
x AS-FP15-a to AS-FP15-b 
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Appendix 7: Sampling Town - Anglesea: Photographic Analysis   
The photographic analysis of the sampling town Anglesea used the 15 Properties [of Wholeness] as a basis to record the occurrence of the 15 properties. The descriptions of the 15 properties are located in 
Chapter 4 and Appendix 6: Wholeness of Place Evaluation Table. The 15 properties are identified within the town boundary, and within the larger surrounding/regional area, the catchment boundary.  
Each photograph is labeled as follow: 
Town Boundary: 
AS-FP1-1  
AS Town Name (e.g. Anglesea - AS) 
FP1 Fifteen Properties number 
-1 Photograph number 
 
Catchment Boundary: 
AS-FP1-CBa-01 
AS Town Name (e.g. Anglesea - AS) 
FP1 Fifteen Properties number 
-a Photograph number 
 
Note: What is evident in the analysis of the 15 Properties, is that various elements of the 15 Properties can occur in the one specific place or setting, thus the similar image gets repeated in the table representing 
that specific property that is occurring.  
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Anglesea  
15 Properties Town Boundary 
Levels of Scale 
[FP1] 
 
Town perimeter with the Anglesea Heathland, Angahook - 
Lorne State Park, and the Great Otway National Park 
AS-FP1-1 
 
The rivers and creeks - Anglesea River, Marshall Creek and 
Salt Creek 
AS-FP1-2 
 
 
Anglesea Coal Mine  
AS-FP1-3 
 
 
Residential area 
AS-FP1-4 
 
 
Anglesea Golf Club 
AS-FP1-5 
 
 
The Anglesea River inlet  
AS-FP1-6 
 
 
Foreshore park 
AS-FP1-7 
 
 
Anglesea shops and restaurants in commercial area 
AS-FP1-8 
 
Catchment Boundary  
 
The greater Anglesea Heathland catchment area 
AS-FP1-a 
 
Great Otway National Park 
AS-FP1-b 
 
 
Marshall Creek and Salt Creek catchment area, the  
AS-FP1-c 
 
 
Small creeks and valleys 
AS-FP1-d 
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Anglesea  
 
Beach and coastline 
AS-FP1-e 
 
 
Anglesea River 
AS-FP1-f 
 
 
Strong Centres 
[FP2]  
Town Boundary 
 
Anglesea River estuary and inlet 
AS-FP2-1 
 
Riverfront park, boardwalk  
AS-FP2-2  
Coastal Reserve 
AS-FP2-3 
 
Beach 
AS-FP2-4 
 
Anglesea Surf Life Saving Club 
AS-FP2-5 
 
Anglesea Golf Club 
AS-FP2-6 
 
Great Ocean Road shops 
AS-FP2-7 
 
Beachfront Family Caravan Park 
AS-FP2-8 
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Anglesea  
 
Soapy Rock 
AS-FP2-9 
 
Point Roadknight 
AS-FP2-10 
 
Ellimatta reserve sport field and oval 
AS-FP2-11 
 
Catchment Boundary 
 
Cliffs and beach 
AS-FP2-a 
 
Anglesea valley  
AS-FP2-b 
 
Anglesea River 
AS-FP2-c 
 
Anglesea River wetlands and estuary 
AS-FP2-d 
 
Great Ocean Road bridge over Anglesea River 
AS-FP2-e 
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Anglesea  
Boundaries 
[FP3]  
Town Boundary 
 
Town perimeter with the Anglesea Heathland, Angahook - 
Lorne State Park, and the Great Otway National Park 
AS-FP3-1 
 
Marshall Creek 
AS-FP3-2 
 
Salt Creek 
AS-FP3-3 
 
Anglesea River 
AS-FP3-4 
 
Anglesea Coal Mine  
AS-FP3-5 
 
Residential area edge 
AS-FP3-6 
 
Anglesea Golf Club 
AS-FP3-7 
 
The beach and foreshore, the ocean 
AS-FP3-8 
Catchment Boundary 
 
Forest and heathland 
AS-FP3-a 
 
Farmland 
AS-FP3-b 
 
Anglesea River 
AS-FP3-c 
 
Wetlands 
AS-FP3-d 
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Anglesea  
 
Great Ocean Road 
AS-FP3-e 
 
Coastline 
AS-FP3-f 
 
The Ocean 
AS-FP3-g 
 
Alternating 
Repetition [FP4] 
Town Boundary 
 
Trees and built form  
AS-FP4-1 
 
Coastline and beach  
AS-FP4-2 
 
Meandering Great Ocean Road  
AS-FP4-3 
 
Cliff formations at main beach 
AS-FP4-4 
 
Bends in the Anglesea River 
AS-FP4-5 
 
* Source: Google Maps 
Street grid  
AS-FP4-6 
 
Shopfronts  
AS-FP4-7 
 
Single and double storey houses 
AS-FP4-8 
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Anglesea  
Catchment Boundary 
 
Coastal shrub vegetation  
AS-FP4-a 
 
Cliffs and beach 
AS-FP4-b 
 
Rock formations and sandy beach  
AS-FP4-c 
 
Inlet and river 
AS-FP4-d 
 
Otway forest trees and vegetation  
AS-FP4-e 
 
River and estuary 
AS-FP4-f 
 
Wetland  
AS-FP4-g 
 
Cliff erosion 
AS-FP4-h 
 
Patches of farm land 
AS-FP4-i 
 
Great Ocean Road bridge 
AS-FP4-j 
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Anglesea  
Positive Space 
[FP5] 
Town Boundary 
 
Beach 
AS-FP5-1 
 
Anglesea river 
AS-FP5-2  
Open areas between houses 
AS-FP5-3 
 
Open areas between shops 
AS-FP5-4 
 
River boardwalk  
AS-FP5-5 
 
Walking tracks  
AS-FP5-6 
 
Coastal bush and trees 
AS-FP5-7 
 
Front yards 
AS-FP5-8 
 
Back yards 
AS-FP5-9 
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Anglesea  
Catchment Boundary 
 
Larger Anglesea heathland basin  
AS-FP5-a 
 
Otway forest 
AS-FP5-b 
 
Coastal bushland and scrubs 
AS-FP5-c 
 
Foreshore 
AS-FP5-d 
 
Wetland and estuary  
AS-FP5-e 
 
Anglesea river 
AS-FP5-f 
 
Ocean 
AS-FP5-g 
 
Good Shape 
[FP6] 
Town Boundary 
 
Roads following the contours and topography 
AS-FP6-1 
 
Beach and cliffs  
AS-FP6-2 
 
Coastal architectural forms and shapes - beach cottage 
homes  
AS-FP6-3 
 
Trees 
AS-FP6-4 
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Anglesea  
Catchment Boundary 
 
The Anglesea river meander 
AS-FP6-a 
 
Cliff form 
AS-FP6-b 
 
Rock formations 
AS-FP6-c 
 
Tree shapes and structures 
AS-FP6-d 
 
Wetland vegetation 
AS-FP6-e 
 
Local 
Symmetries 
[FP7] 
Town Boundary 
 
Street grid and meandering streets following topography  
AS-FP7-1 
 
Materials of building structures 
AS-FP7-2 
 
Predominantly single storey buildings 
AS-FP7-3 
 
Buildings set within bush and vegetation  
AS-FP7-4 
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Anglesea  
 
Lay-out of Anglesea Beachfront Caravan Park units 
AS-FP7-5 
 
Catchment Boundary 
 
 
Cliff form, beach and river inlet  
AS-FP7-a 
 
River banks 
AS-FP7-b 
 
Coastal scrub 
AS-FP7-c 
 
Trees and vegetation 
AS-FP7-d 
 
Creeks and rivers 
AS-FP7-e 
 
Ocean waves 
AS-FP7-f 
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Anglesea  
Deep Interlock 
and Ambiguity 
[FP8] 
Town Boundary 
 
Alleys and spaces between shops in town centre 
AS-FP8-1 
 
Natural bush, open spaces houses 
AS-FP8-2 
 
Holiday park grassed areas, natural bush and wetland / 
riverbank vegetation 
AS-FP8-3 
 
Beach and cliff forms 
AS-FP8-4 
Catchment Boundary 
 
River, creeks and wetland  
AS-FP8-a 
 
Coastal scrub and wetland vegetation  
AS-FP8-b 
 
Cliffs and beach  
AS-FP8-c 
 
Beach and ocean 
AS-FP8-d 
 
Coastline curves, rock formations and sandy beaches 
AS-FP8-e 
 
Dense bush, trees and homes with roads  
AS-FP8-f 
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Anglesea  
Contrast [FP9] Town Boundary 
 
Building and bush vegetation 
AS-FP9-1 
 
River inlet and beach, with cliffs 
AS-FP9-2 
 
Inlet and Lions Park Reserve 
AS-FP9-3 
 
Anglesea river, beach and the beachfront caravan park  
AS-FP9-4 
 
Built form typology 
AS-FP9-5 
 
Materials and built form styles (or lack off) 
AS-FP9-6 
 
Materials and built form styles (or lack off) 
AS-FP9-6 (2) 
 
Catchment Boundary 
 
Cliffs and beach, ocean  
AS-FP9-a 
 
Natural bush, trees and town built environment 
AS-FP9-b 
 
Coastal bush and farm land 
AS-FP9-c 
 
Ocean and beach inlet 
AS-FP9-d 
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Anglesea  
Gradients 
[FP10] 
Town Boundary 
 
Cliff form at beach lower in height towards river and 
towards Point Roadknight 
AS-FP10-1 
 
Creeks and river networks collect in Salt Creek, Marshall 
Creek, and Anglesea River 
AS-FP10-2 
 
Beach shack homes integration with bush and vegetation 
AS-FP10-3 
 
Catchment Boundary 
 
Inland grass land transfers into Forest trees, then coastal 
and scrubs closer to coastline 
AS-FP10-a 
 
Creeks and river networks collect in Salt Creek, Marshall 
Creek, and Anglesea River 
AS-FP10-b 
 
High dense forest cover decline in density closer to rivers, 
valleys, creeks and the coastline 
AS-FP10-c 
 
Roughness 
[FP11] 
Town Boundary 
 
Buildings in town centre differ in architectural form and 
style 
AS-FP11-1 
 
Open spaces in lots, between, lots, public areas and parks 
AS-FP11-2 
 
Forest edge and homes scattered in between 
AS-FP11-3 
 
River bank and beach front 
AS-FP11-4 
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Anglesea  
 
Cliff and beach 
AS-FP11-5 
 
Catchment Boundary 
 
Cliffs and beach 
AS-FP11-a 
 
Beach, rock formations and ocean 
AS-FP11-b 
 
River estuary, wetland, coastal scrubs 
AS-FP11-c 
 
Natural coastal bushland and scrubs  
AS-FP11-d 
 
Forest trees and undergrowth vegetation 
AS-FP11-e 
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Anglesea  
Echoes [FP12] Town Boundary 
 
Cliff face and erosion of cliffs, and the beach 
AS-FP12-1 
 
Trees and houses  
AS-FP12-2 
 
Roof forms  
AS-FP12-3 
 
Trees and coastal scrub 
AS-FP12-4 
Catchment Boundary 
 
Cliffs and beach 
AS-FP12-a 
 
Beach and ocean  
AS-FP12-b 
 
Sand and rock formations  
AS-FP12-c 
 
River meander 
AS-FP12-d 
 
Coastal scrub 
AS-FP12-e 
 
Ocean waves 
AS-FP12-f 
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Anglesea  
The Void [FP13] Town Boundary 
 
Anglesea beach and cliff 
AS-FP13-1 
 
Point Roadknight   
AS-FP13-2 
 
Cliff lookout 
AS-FP13-3 
 
Catchment Boundary 
 
Anglesea river mouth 
 AS-FP13-a 
 
Otway forest mountains and basin 
AS-FP13-b 
  
Simplicity and 
Inner Calm 
[FP14] 
Town Boundary 
 
Siting of houses within bush and forest 
AS-FP14-1 
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Anglesea  
Catchment Boundary 
 
Anglesea river mouth 
 AS-FP14-a 
 
Otway forest mountains and basin 
AS-FP14-b 
 
Not 
Separateness 
[FP15] 
Town Boundary 
 
Setting of houses, buildings and streets integrated within the 
trees and bush along the river and inlet, beach and ocean 
AS-FP15-1 
 
Catchment Boundary Catchment Boundary 
 
Trees and coastal bush of the Otway forest and the 
Angahook-Lorne State Park connect with coastal vegetation 
and the cliff scrubs, which then connect to the beach and 
the ocean 
AS-FP15-a 
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Appendix 8: Future Adaptation Plan of Anglesea 
2x Maps: Plan 1.1 and Plan 1.2 
Anglesea - Proposed Adaptation Plan 1.1 / 25/09/2016: River inlet and beach area. 
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Anglesea - Proposed Adaptation Plan 1.2 / 25/09/2016: Including surrounding areas and partial of Alcoa mine site.  
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Appendix 9: Data Collection of Sampling Towns 
The following data collection of the selected coastal towns in the study area was done 
according to the ‘system of processes’ of the Regenerative-Adaptive Design Model, 
following the stages as indicated in Chapter 5, Section 5.2.  
1 Port Campbell 
1.1 Coastal Town Historical Context and Attributes 
1.1.1 Introduction 
Coordinates: 38.37,08 S / 142.59,52 E.  
Postcode: Victoria, 3269 
The coastal town of Port Campbell, as a sample, represents the area of the Great 
Ocean Road coast located to the west of Cape Otway, and is representative of the 
small coastal hamlets (Gurran et al, 2008, 450), found in this area. These towns are 
typically located close or next to river inlets, with a wetland, hilly geomorphology and 
limestone coastal cliffs (Figure 1). The vegetation is predominantly clifftop grasslands 
and coastal heathland with a diversity of open forests, woodlands and swamps, and is 
a key tourist destination close to the famous Twelve Apostles 1 . Nearby coastal 
settlements with similar characteristics are Peterborough and Princetown. The town of 
Port Campbell was initially settled in the early part of the nineteenth century due to its 
protective harbour, and today attracts large numbers of tourists and international 
visitors due to its location close to the Twelve Apostles (Green, 2010, p.62).   
 
Figure 1: Port Campbell next to the Port Campbell Creek (Source: Author)  
                                                          
1 The Twelve Apostles is a collection of limestone stacks just off the shore from the Port Campbell National Park, located along 
the Great Ocean Road. Their proximity to one another has made the site a popular tourist attraction. Currently there are seven 
limestone stacks left, the eighth one of the stacks collapsed dramatically in July 2005. The name of ‘The Twelve Apostles’ 
remains significant and is still used. Source: Twelve Apostles, Visit Victoria, Tourism Australia - Retrieved 20 November 2014.  
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1.1.2 Brief History of Port Campbell 
Whaler Captain Alexander Campbell originally noted the location and size of the inlet 
at Port Campbell in 1843. Due to its relatively isolated position on the coastline it was 
not until the late 1870s that the township was surveyed. The history of Port Campbell 
revolves around the many shipwrecks that occurred on the coastline between Cape 
Otway and Port Fairy during the 1840s and 1920s. As settlers were drawn to the area 
by the development of grazing and agricultural properties, including those at 
Glenample and Buckleys Creek, Bass Strait opened up to cargo vessels. The 
formidable weather along the coast swept many such ships to their ruin, including the 
famous Loch Ard in 1878. As such, the area has become known as the “Shipwreck 
Coast”. Tourism in Port Campbell began in the 1880s to the 1920’s with development 
of the foreshore (Corangamite Shire Council, 2012). At that time bathing boxes were 
introduced and pathways and steps were constructed down to the beach. Information 
about the wreck of the Loch Ard2 was also promoted and the town’s annual ball and 
concert were held during the holiday season. In later years, a rotunda, dressing and 
shelter sheds and the planting of Norfolk Island Pines (Araucaria heterophylla) 
further beautified the foreshore. 
1.1.3 Natural Attributes 
The landscape character of the coast around Port Campbell reflects scenically 
beautiful limestone cliffs and incised valleys in various places. The coast is scattered 
with remnant limestone columns, stacks and towering limestone cliffs. Coastal 
vegetation is predominantly low coastal heathland as well as cliff top 
grassland/shrubland, and provides little protection against the elements (Parks 
Victoria, 1998, p.12). This results in high visual sensitivity. The coast is actively 
eroding, and in 1990 a large portion of the limestone rock of the London Bridge 
collapsed within the Port Campbell National Park (Parks Victoria, 1998, p.20). This 
makes the southern end of the town particularly vulnerable to the effects of coastal 
erosion. With the location of Port Campbell between two major public parks, the Port 
Campbell National Park and the Bay of Islands Coastal Park, the native vegetation is 
an extremely highly valued attribute to the character of the area by local residents and 
visitors alike. Predominately native plant species in the Port Campbell National Park 
                                                          
2 The Loch Ard was a sailing vessel, which was wrecked at Mutton-bird Island just off the Shipwreck Coast of 
Victoria, Australia in 1878. The location where the ship was wrecked has been named Loch Ard Gorge (Parks 
Victoria, 1998).  
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include Coastal Tussock Grassland (EVC 163), Coastal Headland Scrub (EVC 161), 
Damp Heath Scrub (EVC 165), and Coast Gully Ticket (EVC 181) (SCSC, 2008).  
1.1.4 Built Attributes   
Port Campbell possesses the characteristics of a small coastal hamlet settlement type. 
Built features include historical buildings, as well as coastal architecture dating from 
the early 1900’s. Typology includes relatively small in height and mass, 
predominantly single storey buildings with maximum 2 storey accommodation units 
and commercial buildings, as well as some houses. In the centre of the town, older 
buildings are situated on their front site boundaries with direct engagement to the 
street, whereas houses further from the centre are set back some 4 to 6 metres, 
influenced by planning zoning controls. More recent constructed buildings and houses 
are ‘out of character’; with bulk massing, reflecting architectural features that are 
monolithic and ‘boxy’ in appearance as indicated in Figure 2.  
 
   
In Character - Port Campbell    Out of Character - Port Campbell  
Figure 2: Typical In and Out of Character Built Forms - Port Campbell (Source: Author) 
 
1.1.5 Demographics  
The population of Port Campbell was 260 in 2011 (UCL/ Urban Centre Locality3), of 
these 51.6% were male and 48.4% were female. Aboriginal and Torres Strait Islander 
people made up 0.6% of the population (ABS, 2011). The town is about 224 
kilometres from the state of Victoria’s capital city of Melbourne. Port Campbell is in 
the federal electorate of Wannon. The median/average age of the Port Campbell 
population is 37 years of age, with 57.1% of the people living in Port Campbell being 
                                                          
3 Urban Centres and Localities (UCLs) are a geographical unit that statistically describes Australian population 
centres with populations exceeding 200 persons. They are designed for the release of data from the Census of 
Population and Housing, and are derived from analysis of the data within Statistical Areas Level 1 (SA1s) from the 
2011 Census (ABS, 2011). 
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employed full time, with 35.7% working on a part time basis. Port Campbell has an 
unemployment rate of 3.9% (ABS, 2011; DTPLI, 2014). 
1.1.6 Local Climate 
The Köppen-Geiger climate classification for Port Campbell is Csb, resulting in an 
average temperate climate that is cold in winter and warm in summer. The highest 
rainfall is in winter, and the lowest in summer, with a mean rainfall of 41.8 in 
February. The mean average temperature in Port Campbell is 13.9 °C, with a mean of 
17.3C in summer and 10.5 in winter months. About 923 mm of precipitation falls 
annually (Climate Data, 2014; BOM, 2014)4. 
 
1.2 Wholeness of Place Evaluation  
Table 1: Evidence of the Fifteen Properties of Wholeness in Port Campbell  
Location Fifteen Properties Town 
Boundary  
Catchment 
Boundary 
Port 
Campbell 
1. Levels of Scale 7 5 
2. Strong Centres 8 6 
3. Boundaries 4 5 
4. Alternating Repetition  5 7 
5. Positive Space 7 6 
6. Good Shape 1 2 
7. Local Symmetries 3 2 
8. Deep Interlock and Ambiguity 4 2 
9. Contrast 5 4 
10. Gradients 2 1 
11. Roughness 3 3 
12. Echoes 3 4 
13. The Void 2 1 
14. Simplicity and Inner Calm 1 2 
15. Not Separateness 1 2 
 Total  83 79 
 
 
                                                          
4 Climate statistics from the Bureau of Meteorology for Port Campbell was taken from the closest weather station 
located at the Cape Otway Lighthouse weather station.  
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1.3 Town Diagnosis 
1.3.1 Geometric Structure 
 
Figure 3: Large Scale Geometric Structure of Port Campbell. (Source: Author) 
 
Features from the diagram which determine the character, spatial geometry and 
essence of the place: 
1) The inlet is located at the bottom of the diagram surrounded by steep limestone 
cliffs; 
2) North of the town the Great Ocean Road cross the creek over a bridge; 
3) Three places indicated as access to the town from the east and west, and north; 
4) Visible street grid perpendicular to the creek; 
5) Coastal grasslands and coastal heath bushland are visible across the creek; 
6) Sports field located north-east of the town; 
7) Town centre with feature buildings located in the main street; 
8) Location of the Surf Life Saving Club building; 
9) T-shape jetty; and  
10) Creek with wetlands and small beach at the inlet. 
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1.3.2 Town Diagnosis 
Table 2: Summary of Town Diagnosis for Port Campbell 
Finding Special Places Views and Focal Points 
1) The Rocket Shed 
2) Estuary and Beach 
3) River mouth  
4) 12 Rocks Café 
5) Historical town hall 
1) Bay with headland, cliffs and cove 
2) Headland view towards town 
3) Port Campbell Creek bridge 
4) View down Lord street 
 
Place Character Centres 
1) Coastal village setting (view from 
heathlands) 
2) Lord Street buildings 
3) Setting within the headlands and river outlet 
4) The Jetty  
1) 12 Rocks Café 
2) Beach and community park 
3) The Jetty 
Places to Heal Vulnerability  
1) Public car park 
2) Port Campbell reserve walking tracks 
3) Life Saving Club 
1) Beach, park and estuary 
2) The Life Saving Club 
3) Lower end of Cairn street and properties  
Prospect Boundaries 
1) Port Campbell Reserve 
2) Port Campbell Creek - river mouth and 
estuary 
3) Port Campbell bay and cliff 
 
1) Port Campbell Creek and estuary 
2) Farmland and coastal bushland 
3) Reserve 
4) Great Ocean Road 
5) Sports Oval 
6) Bay inlet and ocean 
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Figure 4: Town Diagnosis Map of Port Campbell (Source: Author)   
 
1.3.3 Core Patterns as the Generative Code 
Table 3: Core Patterns of Port Campbell 
Core Pattern Description 
Hinterland to Coast Connection 
[PC-CP1] 
Port Campbell is located at the end of the Port Campbell Creek, a 
meandering river that forms part of the valley stretching from the 
inland town Timboon down to the sea. The natural formation of 
the topography supports a road from the north connecting 
Timboon with Port Campbell. Consequently this connection 
provides social, cultural, and economical viability to the town. 
Steep Limestone Cliff Inlet  
[PC-CP2] 
The inlet is located at the bottom of the Creek surrounded by 
dramatic and steep limestone cliffs. The inlet is the only direct 
access to the sea from the town. 
1
3 4
5
7
2
1
2
3
4
5
1
2
3
4
3
1
1
2
32
3
Finding Special Places
Views and Focal Points
Place Character
Centers
Places to Heal
Vulnerability
Prospect
Boundaries
21
1
2
3
2
2
1
2
5
4
12
3
3
6
4
3
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Core Pattern Description 
The Great Ocean Road Bridge 
[PC-CP3] 
North of the town the Great Ocean Road cross the Creek over a 
bridge. The bridge is the only access across the river, and connects 
the town with the Bay of Martyrs and the town of Peterborough. 
Access to the town from the west and the north are located at the 
bridge. The only other road into the town is the Great Ocean Road 
from the east. 
The Grid 
[PC-CP4] 
Noticeable street grid perpendicular to the Creek. The formal 
structure of the grid with same size blocks provides for a context 
of formality. Towards the middle of the town grid, character of 
streetscapes and buildings result in a monotonous experience. The 
perimeter road of the town that follows the contour lines of the 
landscape provides excitement, interest and informal coastal 
character as a contrast to the grid. 
Contrasting Landscapes 
[PC-CP5] 
Coastal grasslands and agricultural lands transfer into coastal 
heath and bushland, surrounding the town with vegetation. The 
Creek, water, wetlands, and steep exposed limestone cliffs at the 
west of the town contrasts dramatically with the calming 
vegetation. 
The Oval 
[PC-CP6] 
The oval shaped sports field with additional amenities support 
local sports activities, community gatherings, events, and also a 
safe venue in the event of bushfire emergencies. 
The Heart of Lord Street 
[PC-CP7] 
Town centre with feature historical buildings located in the main 
street provide for a coastal town character creating a sense of 
place. The buildings emphasises local heritage and culture. 
Beach and Surf 
[PC-CP8] 
The small beach between the cliffs at the river inlet provide for the 
setting of the local Surf Life Saving Club building. The central 
located building to the beach, Creek, surrounding vegetation, 
parkland, Caravan Park, shops and residential buildings, act as a 
beacon to activities. 
The Jetty 
[PC-CP9] 
The T-shape jetty provides access to the sea for fishing and 
recreational vessels. Its location at the end of Lord Street results in 
a metaphorical anchor of Port Campbell to the sea. 
River of Life 
[PC-CP510 
The Port Campbell Creek can be seen as the artery that injects life 
into the town and its surrounds, both in a natural landscape, 
environmental context and a human settlement context. The 
Creek, wetlands, vegetation and the protective cliffs of the inlet is 
key to the functioning of the ecological system of the larger 
watershed of the Port Campbell Creek, and the provision of access 
to the sea and further inland towns is key to the socio-economic 
functioning of Port Campbell town. 
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1.3.4 Regenerative Attributes 
Table 4: Regenerative Attributes of Port Campbell 
Attribute  Regenerative Potential  
Water Flow  
[PC-RA1] 
Surface water runoff, standing water bodies, order of small 
streams, the Creek and landscape topography in the Port Campbell 
watershed. 
Wind 
[PC-RA2] 
Optimisation of local climatic conditions and wind to generate 
energy. 
Solar 
[PC-RA3] 
Energy source for natural processes and human needs, inclusive of 
conversion and storage. 
Wetlands 
[PC-RA4] 
Biodiversity and wildlife habitat improvement including flood 
management and preserving water quality. Recreational uses and 
natural services. 
River Course 
[PC-RA5] 
Ecosystem and terrestrial environment linking of hinterland with 
the ocean at the estuary. Topographic carving provides a 
connection with inland towns.  
Ocean 
[PC-RA6] 
Wave energy for power generation. Marine environment for 
controlled recreational use and fishing. 
Local Agriculture 
[PC-RA7] 
Agricultural practices that enhance and protect the soil, including 
local produce development that provide food for local residents.  
Waste 
[PC-RA8] 
Biodegradable waste, organic waste recycling, and the sewage 
plant optimisation such as retention for energy generation, and 
biological treatment. 
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Attribute  Regenerative Potential  
Local Land Use 
[PC-RA9] 
Optimise land uses to provide a balance in the local ecology 
system. 
Flora and Fauna 
[PC-RA10] 
Indigenous vegetation and animals, relationships of wildlife 
habitat and domestic habitats. Optimizing biological diversity 
between habitats.  
Soils 
[PC-RA11] 
Practices that enhance soils to support local biodiversity and 
ecological systems.  
Small Business  
[PC-RA12] 
Mixed services of small businesses to provide local products for 
residents, as well as tourism. 
Heritage and Culture 
[PC-RA13] 
Local heritage and culture as a mechanism to strengthen sense of 
belonging, community well being, and tourism attraction.  
 
1.4 Focus Group Workshop 
1.4.1 Assets and Attributes 
Table 5: Assets and Attributes of Port Campbell 
Asset /Attributes Description  
1) Beach and inlet The inlet and main beach with significant lifestyle and tourism value. 
2) Foreshore boat 
ramp 
The foreshore boat ramp support recreational boating and fishing. 
3) Caravan park Caravan park located on the river and the associated infrastructure. 
4) Commercial 
property 
Retail, restaurants and other businesses located in close proximity to the beach, 
estuary and river. 
5) River and 
estuary 
The Port Campbell Creek, the estuary including areas that will be influenced by 
tidal conditions. 
6) Indigenous 
cultural 
Places and sites of Aboriginal cultural heritage in the Port Campbell National 
Park.  
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Asset /Attributes Description  
heritage 
7) Beach and Cliff 
habitats and 
fauna 
Near shore terrestrial habitats on beaches and the cliffs and their native flora 
and fauna, especially in the Port Campbell National Park. 
8) Inter-tidal 
habitats and 
fauna 
Habitats influenced by tidal inundation and wetting and drying cycles and the 
native fauna that rely on them.  
9) Pathways, 
walks and 
lookouts 
Defined coastal walking paths, tracks for accessing the beaches and developed 
lookouts, including the Port Campbell Discovery Walk and the Discovery 
Fishing Track. 
10) Parks and 
recreational 
facilities 
Developed parks, nature reserves, and related facilities (e.g. toilets, barbeques, 
shelters) located in foreshore reserves and on cliffs. 
11) Jetty The Port Campbell Jetty, which is used for recreational fishing and boating, as 
well as sightseeing. 
12) Bridge and 
roads for access 
The Great Ocean Road bridge across the Port Campbell Creek river, including 
other roads connecting commercial and residential areas located near the river, 
beach and cliffs. Access roads in and out of town.  
13) Surf breaks and 
reefs 
Reef and beach surf breaks in the bay of Port Campbell.  
14) Surf Life 
Saving Club 
(SLSC) 
SLSC buildings and associated infrastructure servicing recreational use 
providing emergency service support. 
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1.4.2 Risk Mapping 
 
Figure 5: Hypothetical Risk Mapping of Sea Level Rise - Port Campbell (Source: Author) 
 
1.4.3 Risk Identification 
Table 6: Risks identified by the community of Port Campbell   
Social, economic, environmental Natural attributes impacted by change 
1) Loss of the Life Saving Club - used as a 
community gathering place 
2) Loss of small businesses, tourism and local 
agricultural supplies 
3) Loss of recreational use of the estuary, 
wetlands and Creek ecosystem, beach area 
and walking trains on the headlands (cliffs) 
1) Headland and cliffs collapse 
2) Bay, beach and foreshore erosion 
3) Loss of marine life and local fishing 
4) Ecological system of the estuary, surrounding 
fauna and flora 
5) Creek, estuary and wetlands inundation and 
coastal recession 
  
 
Built attributes impacted by change Heritage, cultural, spiritual attributes 
impacted by change 
1) Caravan Park, holiday cottages and amenities 
2) Local restaurants and holiday 
accommodation close to the foreshore 
3) SLSC - Surf Life Saving Club 
1) Surfing and fishing impacted by surf break 
loss 
2) Aboriginal cultural heritage sites next to 
Creek 
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4) Roads, electrical and water infrastructure 
5) Bridge across the Creek 
6) Jetty and outlook post 
3) Early settlement and historical assets loss due 
to inundation 
4) Lifestyle change, key attributes of town will 
be affected 
5) People will be displaced 
  
 
1.4.4 Planning and Design Concepts 
 
Figure 6: Community Proposed Concept Planning and Design for the Future of Port Campbell 
(Source: Author)  
 
The workshop participants identified that a key response to future changes needs to be 
in community behaviour. From their perspective, community behaviour needs to 
accept that changes will occur and that the infrastructure and community need to 
adapt to these changes. Along the Port Campbell Creek, a seawall will be built to 
accommodate the rising waters and the more permanent water body of the Creek. 
Proposed engineering solutions for flood control in combination with nature’s own 
solutions for the wetlands and marshes are proposed. The main vehicle route of the 
Great Ocean Road to be changed follows McCue Street through the back end of the 
town, avoiding the current traffic in the shopping hub in Lord Street. Re-establish a 
more walkable town hub, and rebuild buildings to reflect the historical town 
character. Relocation of the Caravan Park, Surf Life Saving Club and key amenities 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
Page 40 
 
such as the Jetty. New Pier, boat mooring and a footbridge across the Creek to be 
constructed. 
 
2 Apollo Bay 
2.1 Coastal Town Historical Context and Attributes 
2.1.1 Introduction 
Coordinates: 38.45,15 S / 143.39,53 E.  
Postcode: Victoria, 3233 
The coastal town of Apollo Bay, as a sample, represents the area of the Great Ocean 
Road coast located to the eastern side of Cape Otway, and is representative of a 
typical coastal lifestyle typology. These towns are typically characterised by a small 
harbour, positioned in a protective bay with long beaches, and surrounded by 
agricultural land (Figure 7). Other typical coastal lifestyle typology settlements will 
have in the place of a small harbour, long sandy beaches within the topographical 
setting of a bay. Apollo Bay is sited within rolling hills with short grasses, and long 
wide sweeping beaches. The Braham River, runs between the town centre and the 
associated settlement of Marengo, and has its origins in the temperate rain forests of 
the Otway’s within close distance of the town.  
 
 
Figure 7: Apollo Bay Beach (Source: Author)  
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2.1.2 Brief History of Apollo Bay 
Lieutenant Grant made the first siting of the bay on 8 December 1800 on the voyage 
of the ship The Lady Nelson5. It was not until the 1840s when the Henty brothers 
establish a whaling station at Point Bunbury on the western side of the bay, that any 
European activity was conducted. The bay was named Apollo in 1845 when Captain 
Loutitt sheltered his ship Apollo from a storm in the bay, and the first settlers were 
timber cutters in the 1850s established sawmills. The completion of the Great Ocean 
Road in 1932 resulted in Apollo Bay becoming a tourist destination, and a fishing port 
was established6.  
2.1.3 Natural Attributes 
The character of the coast around Apollo Bay reflects rolling hills with grass, 
farmlands, as well as revegetated seminary hills with low heathlands. These include 
hills and cliffs descending to the ocean, with dispersed stretches of beaches and river 
inlets. Predominate native plant species include Coastal Dune Scrub Space/ Coastal 
Dune Grassland Mosaic (EVC 1), Damp Heath Scrub (EVC 165), Coastal Headland 
Scrub (EVC 161), Swamp Scrub (EVC 53), Shrubby Foothill Forest (EVC 45), Cool 
Temperate Forest (EVC 31), and Shrubby Wet Forest (EVC 201) (SCSC, 2008). 
Apollo Bay has two long stretches of beach, supporting various recreational activities. 
The Bay provides protective environments for whales, and during winter through to 
spring Southern Right Whales come to the area mainly to breed and give birth to their 
calves.  
2.1.4 Built Attributes   
Apollo Bay possesses the characteristics of a coastal lifestyle settlement type. Built 
features include some historical buildings, such as the Old Cable Station Museum, 
and the St Aidan's Anglican Church. There are a few beach shack style homes dating 
from the early 1900s. Typology includes relatively small in height and mass, 
predominantly a mix of single and double storey dwellings. In the commercial strip 
on the Great Ocean Road, three storey buildings are sited directly on the street, with 
street front shops on the ground level, and residential apartments on the upper levels. 
Buildings in the commercial strip are set on the front site boundaries with direct 
                                                          
5 The Apollo Bay and District Historical Society, Retrieved 8th January 2015. 
http://www.apollobay.org.au/history/ 
6 Apollo Bay: 150 Years of Settlement, Rosemary Bellair & Joan Martin, 2001, Apollo Bay and District Historical 
Society 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
Page 42 
 
engagement to the street, whereas houses further from the commercial zone are set 
back some 4 to 6 metres. More recently constructed buildings and houses are ‘out of 
character’; with bulk massing, reflecting architectural features that are monolithic and 
‘boxy’ in appearance as indicated in Figure 8.  
 
 
   
In Character - Apollo Bay     Out of Character - Apollo Bay  
Figure 8: Typical In and Out of Character Built Forms - Apollo Bay (Source: Author)  
 
2.1.5 Demographics  
The population of Apollo Bay was 1094 in 2011 (UCL/ Urban Centre Locality), of 
these 48.0% were male and 52.0% were female. Aboriginal and Torres Strait Islander 
people made up 1.6% of the population (ABS, 2011). The town is about 194 
kilometres from the state of Victoria’s capital city of Melbourne. Apollo Bay is in the 
federal electorate of Wannon. The median age of people in Apollo Bay (Urban 
Centres and Localities) was 47 years. Children aged 0 - 14 years made up 13.7% of 
the population, and people aged 65 years and over made up 21.7% of the population. 
Of these 48.1% were employed full time, 37.6% were employed part-time and 3.3% 
were unemployed. (DTPLI, 2014). 
2.1.6 Local Climate 
The climate of Apollo Bay is mild, temperate and classified as Cfb by the Köppen-
Geiger system. Apollo Bay has a significant amount of rainfall during the year, with 
an annual average of 1056 mm. Most rainfall is in the winter months. The average 
temperature in Apollo Bay is about 14 °C and annual maximum is 17.6 °C and annual 
minimum is 10.6 °C. Strong winds occur during cold changes from south to 
southwest (BOM, 2014).  
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2.2 Wholeness of Place Evaluation  
2.2.1 Wholeness of Location 
Table 7: Evidence of the Fifteen Properties of Wholeness in Apollo Bay 
Location Fifteen Properties Town 
Boundary  
Catchment 
Boundary 
Apollo 
Bay 
1. Levels of Scale 8 6 
2. Strong Centres 8 6 
3. Boundaries 4 5 
4. Alternating Repetition  6 6 
5. Positive Space 9 6 
6. Good Shape 4 4 
7. Local Symmetries 4 3 
8. Deep Interlock and Ambiguity 5 2 
9. Contrast 4 5 
10. Gradients 2 2 
11. Roughness 3 4 
12. Echoes 4 4 
13. The Void 2 1 
14. Simplicity and Inner Calm 2 2 
15. Not Separateness 1 1 
 Total  66 57 
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2.3 Town Diagnosis  
2.3.1 Geometric Structure 
 
Figure 9: Large Scale Geometric Structure of Apollo Bay. (Source: Author) 
Features from the diagram that determine the character and essence of the place 
include: 
1) The Bay consists of two bays and a point into the sea at the edge of the town  
2) The Great Ocean Road is the main arterial route through the town  
3) Three roads provide access to the town from the north, west and south 
4) Distinctive two neighbourhoods separated by the river and wetland areas 
5) Town edge surrounded by farmlands  
6) Coastal grasslands visible from the town with mountains and hills in the 
background 
7) The town is stretched in a linear fashion along the coast line, with two long 
beaches  
8) The towns main street with shops and amenities is stretched along the northern 
(main) beachfront 
9) Boat harbour  
10) Large river system with wetlands at the inlet  
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2.3.2 Town Diagnosis  
Table 8: Summary of Town Diagnosis for Apollo Bay 
Finding Special Places Views and Focal Points 
1) The Boat Harbour 
2) Point Bunbury 
3) The Barham River mouth 
4) Foreshore reserve 
5) Surf Life Saving Club 
6) Main beach (in front of foreshore reserve) 
1) Bay with rolling hills and mountains 
2) Bayview towards town  
3) Mechanics hall 
4) Mariners view lookout 
5) View down the main beach 
Place Character Centres 
1) Boat harbour town heritage buildings 
2) Australian beach shack  
3) Setting within the bay 
4) The boat harbour precinct 
5) Great Ocean Road Brew house 
1) Foreshore 
2) Surf Life Saving Club 
3) The boat harbour 
4) The Esplanade - beach side 
5) Apollo Bay information centre 
6) Caravan park - Apollo Recreation Reserve 
Places to Heal Vulnerability  
1) Boat harbour 
2) Boat harbour reserve 
3) Foreshore reserve 
4) Commercial strip along Great Ocean Road  
5) Aboriginal heritage sites  
1) Vegetation on foreshore 
2) Harbour 
3) Recreational reserve 
4) Commercial properties along the beach 
promenade 
5) Surf Life Saving Club 
6) Caravan park - Apollo Recreation Reserve 
7) Barham River mouth and estuary 
8) Main beach and Great Ocean Road walk 
promenade 
Prospect Boundaries 
1) Barham estuary 
2) Otway hills and main beach 
3) Foreshore reserve 
4) Skenes Creek  
5) Otway Ranges 
1) Barham River, wetlands and estuary 
2) Beach and foreshore 
3) Ocean 
4) Surrounded by farmland 
5) Otway Mountains 
6) Great Ocean Road 
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2.3.3 Town Diagnosis Map 
 
 
 
Figure 10: Town Diagnosis Map of Apollo Bay (Source: Author)   
 
2.3.4 Core Patterns as the Generative Code 
Table 9: Core Patterns of Apollo Bay 
Core Pattern Description 
Mountains and Coastal Plain 
[AB-CP1] 
Apollo Bay is located on the coast, in a coastal plain situated in 
the Barham River valley surrounded by the Great Otway 
mountains.  
Two Bays 
[AB-CP2] 
Apollo Bay consists of two distinctive bays separated by a high 
point protruding into the sea. Long stretches of beaches butt 
against the town and residential buildings at the northern beach, 
and against the river and estuary at the southern beach.  
The Great Ocean Road 
[AB-CP3] 
The Great Ocean Road is the main road connecting Apollo Bay 
with other towns in the region. The road provide access from the 
north and the south, with Barham River bridge the only link 
between Apollo Bay town and the neighbourhood settlement 
Marengo. The road is also the main road of the town, with almost 
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2.3.5 Regenerative Attributes 
Table 10: Regenerative Attributes of Apollo Bay  
all commercial properties located along this road.  
The Harbour 
[AB-CP4] 
The boat harbour as a working harbour provide for commercial 
fishing and recreational boats, including sailing yachts. The 
setting at Point Bunbury provides for a focal point of the town.  
Rolling Hills 
[AB-CP5] 
Rolling hills with coastal grasslands and agricultural farmlands 
touching the boundaries of the town and transfer into forests 
edging the mountains in a distance.   
The Recreational Reserve and 
Oval[AB-CP6] 
 
The Apollo Bay Recreational Reserve with camping grounds, 
tennis courts and oval shaped sports field with additional 
amenities support local sports activities, community gatherings 
and events. 
The Beach Promenade  
[AB-CP7] 
The beach promenade connects a cluster of walkways, coastal 
shrubs, foreshore reserve as well as the surf life saving club, 
information centre, holiday park and the harbour. 
Beach and Surf 
[AB-CP8] 
The main beaches in front of the promenade stretch along the 
whole extend of the town, and provide for beach activities and 
surfing.  
River Estuary 
[AB-CP9] 
The Barham River meander across and expanse of open 
grasslands and exit into the ocean with and expansive estuary. The 
River, wetlands, vegetation and the grasslands before the inlet, are 
key to the functioning of the ecological system of the larger 
watershed of the Barham River. 
Attribute Regenerative Potential  
Water Flow 
[AP-RA1] 
Surface water runoff, standing water bodies, order of a few small 
streams, the Barham River meandering from the rainforests in the 
Otway ranges carving a valley establishes the Apollo Bay 
watershed. 
Wind 
[AB-RA2] 
Optimisation of local climatic conditions and wind to generate 
energy on the edges of the valley and the mountain ranges. 
Solar 
[AB-RA3] 
Energy source for natural processes and human needs, inclusive of 
conversion and storage. 
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Wetlands 
[AB-RA4] 
Biodiversity and wildlife habitat improvement including flood 
management and preserving river water quality. Recreational uses 
and natural services. 
River Course 
[AB-RA5] 
Ecosystem and terrestrial environment of the rivers, linking of the 
Great Otway Ranges with the coastal plains, the wetlands and the 
ocean.  
Coastal Plains 
[AB-RA6] 
The coastal plains of the Apollo Bay basin, surrounded by the 
Great Otway Ranges, provide for a town setting within farms that 
produce local agriculture.  
Ocean 
[AB-RA7] 
Wave energy for power generation. Boat harbour that provides 
opportunities for controlled commercial fishing.  
Local Agriculture 
[AB-RA8] 
Agricultural practices that enhance and protect the soil, including 
local produce development that provide food for local residents. 
Particular to be considered for the farms that surrounding the 
town.  
Waste 
[AB-RA9] 
Biodegradable waste, organic waste recycling, and the wastewater 
treatment plant to include optimisation such as retention for 
energy generation, and biological treatment. 
Local Land Use 
[AB-RA10] 
Optimise land uses to provide a balance in the local ecology 
system. 
Flora and Fauna 
[AB-RA12] 
Native vegetation and animals, relationships of wildlife habitat 
and domestic habitats. Optimizing biological diversity between 
habitats.  
Soils 
[AB-RA13] 
Practices that enhance soils to support local biodiversity and 
ecological systems.  
Small Business  
[AB-RA14] 
Mixed services of small businesses to provide local products for 
residents, as well as tourism. 
Heritage and Culture 
[AB-RA15] 
Local heritage and culture as a mechanism to strengthen sense of 
belonging, community well being, and tourism attraction.  
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2.4 Focus Group Workshop  
2.4.1 Assets and Attributes 
Table 11: Assets and Attributes of Apollo Bay 
Asset /Attributes Description  
1) Beach and bay The bay and main sandy beach with significant lifestyle and tourism value. 
2) Foreshore 
reserve 
The foreshore reserve as a community gathering place, as well as open green 
space. The foreshore reserve is used for music and other festivals. 
3) Caravan park Caravan park located on the Barham River at the Apollo Recreation Reserve 
4) Commercial 
property 
Retail, restaurants and other businesses located along the promenade, the 
foreshore reserve, and the beach. 
5) River and 
estuary 
The Barham River, the estuary, wetlands and including areas that are influenced 
by tidal conditions. 
6) The Boat 
Harbour 
The boat harbour provide recreational boating as well as commercial fishing  
7) Beach and 
foreshore 
habitats and 
fauna 
Near shore terrestrial habitats on beaches and the foreshore including native 
flora and fauna, especially along the foreshore reserve and the Barham River 
estuary and beach. 
8) Pathways, 
walks and 
lookouts 
Defined coastal walking paths, tracks for accessing the beaches and developed 
lookouts, including the Great Ocean Walk and the Mariners View Lookout. 
9) Bridge and 
roads for access 
The Great Ocean Road as main access in and out of Apollo Bay, including other 
minor roads connecting commercial and residential areas to the main beach, the 
promenade and foreshore. 
10) Apollo Bay 
Information 
Centre 
The Apollo Bay Information Centre is located in the foreshore reserve, on the 
beach and is a main attraction for visitors.  
11) Surf Life 
Saving Club 
(SLSC) 
SLSC building located on the foreshore reserve, at the main beach and 
associated infrastructure servicing recreational use providing emergency service 
support. 
12) Otway Ranges 
and Hills 
The Otway Ranges as a backdrop and in close proximity to the town, with 
rolling grass hills transferring in to coastal shores.  
13) The Mechanics 
Hall 
The Mechanics Hall is the place for local residents to gather in special events, 
discuss issues of the community, and provide a sense of belonging linking 
European heritage to the current day.  
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2.4.2 Risk Mapping 
 
 
Figure 11: Hypothetical Risk Mapping of Sea Level Rise - Apollo Bay (Source: Author) 
 
Table 12: Risks identified by the community of Apollo Bay  
Social, economic, environmental Natural attributes impacted by change 
1) Loss of the Life Saving Club on the foreshore 
reserve - used as a community-gathering 
1) Beach loss. 
2) Bay, beach and foreshore erosion. 
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place. 
2) Loss of small businesses, tourism along main 
beach. 
3) Loss of recreational use of the Barham River 
estuary, wetlands and river ecosystem, and 
beach area.  
4) Loss of the foreshore reserve as main 
gathering place, functions and large music 
events 
5) Loss of harbour result in commercial fishing 
impacts. 
3) Loss of marine life and local fishing. 
4) Ecological system of the Barham River 
estuary, surrounding fauna and flora. 
5) Barham River, estuary and wetlands 
inundation and coastal recession. 
6) Foreshore reserve and fauna and flora. 
 
  
 
Built attributes impacted by change Heritage, cultural, spiritual attributes 
impacted by change 
1) Caravan Park, Apollo Recreation Reserve, 
sport fields and holiday cottages and 
amenities 
2) Local restaurants and holiday 
accommodation along the main road close to 
the foreshore 
3) SLSC - Surf Life Saving Club 
4) Roads, bridges, access in and out of town, 
and bulk electrical and water infrastructure 
5) Bridge and road across the Barham River and 
estuary 
6) Boat harbour 
1) Loss of fishing impacted by coastal changes 
2) Aboriginal cultural heritage sites next to the 
Barham River (middens) 
3) Lifestyle change, key attributes of town will 
be affected - the foreshore reserve 
4) People will be displaced 
5) Loss of the main beach and other beaches - 
major recreational asset and tourism asset  
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2.4.3 Planning and Design Concepts 
 
 
Figure 12: Proposed Community Concept Planning and Design for the Future of Apollo Bay 
(Source Author)   
Retreat from coast and relocate main amenities, buildings and infrastructure. Built a 
seawall at the main promenade and harbour.  A soft engineered seawall along the 
coastline to accommodate the rising waters. Establish wetlands, marshes and 
mangrove planting for the river and wetland areas. Construct artificial reef for surf 
break and mitigation of storm surges. Relocate the Great Ocean Road to be set back 
one block from the beach. Establish a town centre at higher ground between Diana 
Street and the Great Ocean Road, and establish a commercial node at Marengo. 
Relocate the caravan park and sport fields to the east of town. Construct new pier at 
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Marengo. Establish a walking path along the coastline with new landscaped areas and 
open parks. 
 
3 Wye River 
3.1 Coastal Town Historical Context and Attributes 
3.1.1 Introduction 
Coordinates: 38.38,06 S / 143.53,26 E.  
Postcode: Victoria 3234 
 
The coastal town of Wye River, as a sample, represents the area of the Great Ocean 
Road coast located to the east of Cape Otway, a settlement along the Otway forest, 
and is representative of the small coastal hamlets found in this area. The settlement of 
Wye River is located next to the inlet of the Wye River, with a small wetland, tucked 
in a valley within the Otway Ranges, along the coast (Figure 13). Next to the Wye 
River valley, Separation Creek meanders to the ocean. The vegetation is 
predominantly shrubby foothill forest, typical of the Otway Forest in this region. 
Higher up in the Ranges the forest is denser and a shrubby wet forest is found. On the 
foreshore, coastal headland shrub is dominant and along the Wye River basin is 
grassy dry forest. Wye River is a key tourist destination close to Torquay and the 
town of Lorne. Most homes are holiday homes and are vacant most times of the year. 
Nearby coastal settlements with similar characteristics are Lorne and Aireys Inlet.  
 
Note: this research was undertaken prior to the Christmas 2015 bush fires that devastated the 
settlements of Wye River and Separation Creek. Because of university thesis required 
timelines it has not been possible to undertake a post-bushfire inquiry to enable cross-
comparison.  
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Figure 13: Wye River (Source: Author)  
3.1.2 Brief History of Wye River 
Wye River is the name given to the town and the small creek that flows through the 
town into the sea. The first white settlers occupied the site of Wye River in 1882. 
Alex and Donald MacRea and Alex MacLennan were looking for an area suited to 
farming and established a farm close the Wye River mouth; subsequently naming the 
farm Wye River (Lorne Historical Society, 1970). They established the first 
settlement with a few houses near Separation Creek for forestry. In 1895, Edward 
Harrington selected 1000 acres (405 ha) to grow potatoes and onions and later his 
homestead incorporated the MacRea land (Colac Otway Shire, 2010). Wye River Post 
Office opened on 19 January 1914,   although before 1945 it was reduced to just a 
Telegraph office for considerable periods of time, with mail being delivered from the 
closest town Lorne7. Timber continued to be the main source of activities for the 
town, and in 1919, the construction of the largest mill in the Otway’s commenced on 
14ha of land at the mouth of the Wye River (Colac Otway Shire, 2010). Operation of 
the mill ceased in 1921, and all the old buildings, a school and settler houses were lost 
in a bushfire in 1962. Today Wye River is a holiday town, with its economic viability 
depending on holidaymakers.  
 
The recent bushfire, in December 2015, destroyed approximately 116 houses (Morris-
Marr, 2015). 
3.1.3 Natural Attributes 
Wye River is set within the Otway Ranges, surrounded by trees and coastal shrub, 
typical of the dry shrubby foothill forests of the Otway Ranges. The River inlet 
                                                          
7 The Postal History, Post Office List, Retrieved 20 February 2015.  
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expands through the beach into the ocean, with rock formations and tidal pools and 
sections of sandy beaches scattered along the coastline. The valleys and creeks that 
carves through the forest results in dramatic landscapes of explicit beauty. Vegetation 
is a mixture of native species ranging from shrubs to large trees and includes Coastal 
Dune Mosaic (EVC 1), Grassy Dry Forest (EVC 22), Shrubby Foothill Forest (EVC 
45), and Shrubby Wetland Forest (EVC 201) (Hynes, 2012).  
3.1.4 Built Attributes   
Wye River possesses the characteristics of a small coastal hamlet settlement type. 
Built features include buildings typical of a regional and remote Australian coastal 
settlement, constructed out of light materials, and covered with weatherboards. 
Typology includes relatively small in height and mass, predominantly single storey 
dwellings next to the river and close to the beach, with double storey buildings against 
the slopes of the Otway Ranges. Setback of houses is according to access and the 
topography of the site, and varies between locations direct on the road to right back 
into the forest. Houses that are ‘out of character’ and ‘boxy’ in appearance are in 
contrast with built forms that blend in with the natural setting, as indicated in Figure 
14.  
 
   
In Character - Wye River        Out of Character - Wye River  
Figure 14: Typical In and Out of Character Built Forms - Wye River (Source: Author)  
 
3.1.5 Demographics  
The population of Wye River was 236 in 2011, of these 55.5% were male and 44.5% 
were female. Aboriginal and Torres Strait Islander people comprised 1.7% of the 
population (ABS, 2011). The town is about 164 kilometres from the state of 
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Victoria’s capital city of Melbourne. Wye River is in the federal electorate of 
Corangamite. The median age of people in Wye River is 52 years. Children aged 0 - 
14 years make up 11.5% of the population and people aged 65 years and over make 
up 14.1% of the population, with 55.2% employed full time, 39.7% employed part-
time and 2.6% unemployed. (DTPLI, 2014). 
3.1.6 Local Climate 
The climate of Wye River is warm temperate and is considered to be Cfb according to 
the Köppen-Geiger climate classification. Similar to the other towns along the Great 
ocean road region, Wye River has a significant amount of rainfall during the year. 
This is true even for the driest month. The temperature averages 14.1 °C and rainfall 
averages 619 mm (BOM, 2014). 
 
3.2 Wholeness of Place  
3.2.1 Wholeness of Location 
Table 13: Evidence of the Fifteen Properties of Wholeness in Wye River.  
Location Fifteen Properties Town 
Boundary  
Catchment 
Boundary 
Wye 
River 
1. Levels of Scale 9 3 
2. Strong Centres 9 6 
3. Boundaries 6 5 
4. Alternating Repetition  5 4 
5. Positive Space 6 6 
6. Good Shape 3 5 
7. Local Symmetries 4 6 
8. Deep Interlock and Ambiguity 3 4 
9. Contrast 4 4 
10. Gradients 2 2 
11. Roughness 3 2 
12. Echoes 3 4 
13. The Void 1 1 
14. Simplicity and Inner Calm 1 1 
15. Not Separateness 1 1 
 Total  66 54 
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3.3 Town Diagnosis  
3.3.1 Geometric Structure 
 
 
Figure 15: Large Scale Geometric Structure of Wye River. (Source: Author) 
Features from the diagram that determine the character and essence of the place: 
1) The river inlet is located at the bottom of a amphitheatre formed by surrounding 
steep slopes of the Otway forest; 
2) South of the town the Great Ocean Road crosses the river over a bridge that 
connects the residential area with the local shops and amenities; 
3) Two places indicated as access to the town from the east and west - only via the 
Great Ocean Road; 
4) Informal street grid running along contour lines and the topography of the site; 
5) Scattered houses between trees;  
6) Open grassy area next to and along the meandering river; and 
7) Three clusters of houses separated by hills, valleys and bush. 
 
3.3.2 Town Diagnosis  
Table 14: Summary of Town Diagnosis for Wye River  
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Finding Special Places Views and Focal Points 
1) The Beach and River inlet 
2) The Point (Point Sturt) 
3) Old Harrington’s Pier ruins  
4) Harrington Park 
5) Surf Life Saving Club 
6) Foreshore caravan park 
1) Otway ranges 
2) View of valley 
3) Point Sturt view 
4) Mariners view lookout 
5) View down the coastline 
Place Character Centres 
1) The Cove - natural amphitheatre  
2) Australian beach shack  
3) Setting within the forest 
4) Howie’s beach - Separation Creek  
5) Forest meets ocean 
1) The local pub  
2) Surf Life Saving Club 
3) The beach and River inlet 
4) The Point (Point Sturt) 
5) The local shop (the only shop)  
6) Big 4 caravan park  
7) Foreshore caravan park 
Places to Heal Vulnerability  
1) The Harrington’s Pier 
2) Paddy’s path and bush walkways 
3) Foreshore reserve 
4) Waterfall gorge 
5) Harrington Park  
1) Beach and vegetation  
2) Foreshore caravan park 
3) Homes in the bush / forest 
4) The shop 
5) Surf Life Saving Club 
6) Wye River inlet  
7) Great Ocean Road bridge  
8) Natural forest 
9) Water recycling plant at foreshore 
Prospect Boundaries 
1) Wye River Caravan Park area 
2) Otway forest 
3) Foreshore reserve  
4) Main beach and river inlet  
5) The Cove - natural amphitheatre  
6) Isolation 
1) Wye River, inlet, beach and rocky coastline 
2) Separation Creek 
3) Ocean 
4) Surrounded by forest 
5) Otway ranges / mountain  
6) Great Ocean Road 
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3.3.3 Town Diagnosis Map 
 
Figure 16: Town Diagnosis Map of Wye River (Source: Author)  
 
3.3.4 Core Patterns as the Generative Code 
Table 15: Core Patterns of Wye River 
Core Pattern Description 
The Cove - natural amphitheatre  
[WR-CP1] 
The natural amphitheatre created by the steep hills on the sides of 
the Wye River valley, provides for a setting of the main town 
within the natural forest, results in naturally beautiful landscape 
scenery. The local residents named this ‘The Cove’, and stipulates 
for the identity and character of place.  
The Wye River 
[WR-CP2] 
The Wye River can be seen as the artery that connects the 
landscape with the sea, as well as the built environment with the 
natural environment. The River is key to the functioning of the 
ecological system of the larger watershed of Wye River town.  
Wye River Inlet 
[WR-CP3] 
The River inlet is located at the bottom of the River extending out 
into the sea with a sandy beach and rocky shores on each side.  
The Great Ocean Road 
[WR-CP4] 
The Great Ocean Road is the only access into the town. Other 
roads from the Great Otway Reserve that connect to the town are 
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Core Pattern Description 
dirt roads suitable for four wheel vehicles only and is not 
accessible in the rainy winter months.  
The Great Ocean Road Bridge 
[WR-CP5] 
The Great Ocean Road crosses the River over a bridge right at the 
inlet, and is the only connection between the east and west areas of 
the town. The bridge is also the only access across the River, and 
connects the town with the other towns along the Great Ocean 
Road.  
The Informal Street Patterns 
[WR-CP6] 
Noticeable is the informal street patterns that follow the 
topography of the hills and valleys. The informal structure of the 
street layouts provides for a context of complexity and calmness. 
The roads and pathways that follow the contour lines of the 
landscape results in excitement, interest and informal coastal town 
character.   
The Forest 
[WR-CP7] 
The large trees of the Otway forest undoubtedly create stature, 
interweaving the landscape with the buildings of the town.  
The Shop 
[WR-CP8] 
The Shop hosts a restaurant, as well as the local post office and 
additional amenities that support local food needs, activities, 
community gatherings, and is a stopping place for travellers and 
tourists on the Great Ocean Road.  
Wye Pub and Hotel 
[WR-CP9] 
The small pub and hotel is a gathering place for locals and visitors. 
Beach and Surf 
[WR-CP10] 
The small beach between the rocky coastline and at the inlet of the 
river provide for the setting on the foreshore of the local Surf Life 
Saving Club building. Beach and surf recreational activities are 
important assets for the town’s economic and social existence.  
Ruins of The Pier 
[WR-CP11] 
The ruins of the old timber pier are a reminder of the colonial 
settlement heritage of Wye River.  
 
 
3.3.5 Regenerative Attributes 
Table 16: Regenerative Attributes of Wye River 
Attribute Regenerative Potential  
Water Flow 
[WR-RA1] 
Surface water runoff, standing water bodies, order of small 
streams, the river and landscape topography in the Wye River and 
Separation Creek watershed. 
Wind 
[WR-RA2] 
Optimisation of local climatic conditions and wind to generate 
energy. Due to the dense forest, wind energy can only be harvested 
on the coastline or out at sea. 
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Solar 
[WR-RA3] 
Energy source for natural processes and human needs, inclusive of 
conversion and storage. 
Forests 
[WR-RA4] 
Biodiversity and wildlife habitat of the Otway Forest. Recreational 
uses and natural services. 
River Course 
[WR-RA5] 
Ecosystem and terrestrial environment linking of the Otway 
Ranges with the ocean at the River inlet. Topographic carving in 
the mountain provides a connection with mountain and sea.   
Ocean 
[WR-RA6] 
Wave energy for power generation. Marine environment for 
controlled recreational use and fishing. Waves for recreational use 
such as surfing.  
Small Scale Local Agriculture 
[WR-RA7] 
Small scale local agriculture in the form of vegetable gardens 
located in private properties, as well as in parklands for potential 
of community gardens. Small life stock and poultry farming at the 
grassy plains.  
Waste 
[WR-RA8] 
Biodegradable waste, organic waste recycling, and the recycling of 
grey water for a close loop system. 
Flora and Fauna 
[WR-RA9] 
Indigenous vegetation and animals, relationships of wildlife 
habitat and domestic habitats. Optimizing biological diversity 
between habitats.  
Soils 
[WR-RA10] 
Practices that enhance soils to support local biodiversity and 
ecological systems.  
Small Business  
[WR-RA11] 
Improve local economy by providing a mixture of shops and 
amenities to provide local products for residents, as well as 
tourism. 
Heritage and Culture 
[WR-RA12] 
Local heritage and culture as a mechanism to strengthen sense of 
belonging, community well being, and tourism attraction.  
 
 
3.4 Focus Group Workshop  
3.4.1 Assets and Attributes 
Table 17: Assets and Attributes of Wye River 
Asset /Attributes Description  
1) The Cove  The ‘Cove’ - the natural amphitheatre created by the Otway Ranges and the 
valley carved out by river.  
2) Beaches  The two small beaches of Wye River and Separation Creek with beach 
recreational activities. 
3) Foreshore 
reserve caravan 
The foreshore reserve caravan park is a main tourist attraction. 
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park 
4) Big 4 Holiday 
caravan park 
The Big 4 Holiday caravan park located on the Wye River riverbanks, situated 
within the valley is a main tourist attraction.  
5) The Pub and 
Hotel 
The pub and hotel located on the Great Ocean Road with sea views.  
6) River and inlet The Wye River, the inlet, grassy banks, and beach areas that are influenced by 
tidal conditions. 
7) The Wye Shop The only shop in the town, providing all necessities for residents.  
8) Beach and 
foreshore 
habitats and 
fauna 
Near shore terrestrial habitats on beaches, rocky tidal pools, and the foreshore 
including native flora and fauna, especially the coastline between the Great 
Ocean Road and the sea.  
9) Pathways, 
walks and 
lookouts 
Bush and forest walking paths, Coastline walking tracks including the Great 
Ocean Walk and the Point Sturt.  
10) Bridge and 
roads for access 
The Great Ocean Road as main access in and out of Wye River, with the bridge 
over the river connecting the two parts of the town.  
11) Wye River 
CFA  
The Wye River CFA (fire station) is a very important and needed facility due to 
the high fire risk area of bush setting in the Otway Ranges.  
12) Surf Life 
Saving Club 
(SLSC) 
SLSC building located on the foreshore reserve caravan park ground, at the 
main beach.  
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3.4.2 Risk Mapping 
 
Figure 17: Hypothetical Risk Mapping of Sea Level Rise - Wye River (Source: Author) 
Table 18: Risks identified by the community of Wye River  
Social, economic, environmental Natural attributes impacted by change 
1) Loss of the Life Saving Club on the foreshore 
reserve - used as a community-gathering 
place. 
2) Loss of caravan parks on beach and river - 
main financial income of town (tourism)  
3) Loss of shop 
4) Loss of recreational use of the Wye River - 
river ecosystem, and inlet and beach area 
5) Loss of the forest 
6) Loss of infrastructure  
1) Beach loss 
2) Bay, beach and foreshore / coastal erosion. 
3) Loss of marine life 
4) Ecological system of the Wye River and 
Separation Creek, surrounding flora 
5) Loss of wildlife  
6) River, estuary and wetlands inundation and 
coastal recession. 
7) Foreshore reserve and fauna and flora 
 
  
 
Built attributes impacted by change Heritage, cultural, spiritual attributes 
impacted by change 
1) Caravan parks, holiday cottages and 
amenities 
2) Local shop 
3) SLSC - Surf Life Saving Club 
4) CFA fire station  
1) Loss of beach and surf 
2) Aboriginal cultural heritage sites next to 
River and beach (middens) 
3) Lifestyle change, key attributes of town will 
be affected 
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5) Roads, bridge, access in and out of town, and 
bulk electrical and water infrastructure 
6) Water recycling plant at foreshore 
4) People will be displaced 
5) Loss of identity of place - uniqueness is 
connected to all natural attributes  
  
 
3.4.3 Planning and Design Concepts 
 
Figure 18: Proposed Community Concept Planning and Design for the Future of Wye River 
(Source: Author)   
 
The Wye River focus group participants recommended that the main infrastructure 
such as the sewerage treatment plant, the Great Ocean Road, and water and electrical 
supply to be relocated away from the coastline, effectively to ‘retreat’ the 
infrastructure. Other assets at risk such as both Caravan parks, the Surf Life Saving 
Club, and the local shop also need to be relocated at strategic placed siting’s to still 
allow for the services they provide and to keep the character of place. Where the 
Great Ocean Road gets removed, in its place reinstate a walking path with landscaped 
open areas and a ‘nature park / strip’ along the coast. The focus group also 
recommended that the feature resilience of the town would be achieved if a robust 
community climate change plan be prepared and implemented.  
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4 Lorne 
4.1 Coastal Town Historical Context and Attributes 
4.1.1 Introduction 
Coordinates: 38.32, 14 S / 143.58,31 E.  
Postcode: Victoria, 3232 
The coastal town of Lorne, as a sample, represents the area of the Great Ocean Road 
located along the coast where the Great Otway Ranges meets the ocean, and is 
representative of the typical small coastal hamlet type of settlement found in this area. 
These towns are typically located close or next to river inlets, with a wetland, hilly 
geomorphology and a valley that forms within the Otway Ranges. The town’s 
heritage is based on timber and logging, and generally a pier will be found at each 
town. The vegetation is predominantly shrubby foothill forest, typical of the Otway 
Forest in this region. Higher up in the ranges the forest is denser and a shrubby wet 
forest is found. Nearby coastal settlements with similar characteristics are Wye River, 
Separation Creek, Aireys Inlet and Kennett River.  
 
Figure 19: Lorne Pier (Source: Author)  
4.1.2 Brief History of Lorne 
The Gadubanud people of the Cape Otway Coast were the original occupants of the 
land around the town of Lorne before Europeans started moving into the area in the 
mid-1850s (Clark, 1990). The first European settler was William Lindsay, a timber-
cutter who began felling the area in 1849. Lorne is situated on a bay named after 
Captain Louttit, who sought shelter there in 1841 while supervising the retrieval of 
timber cargo from a nearby shipwreck. The bay is still called Louttit Bay, but the 
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town’s name was changed to Lorne after the Marquis of Lorne, who married the 
daughter of Queen Victoria in 1870. The town expanded rapidly with a school, hotel, 
hall and library being built from 1870 to 1890. Camping and tourism gained 
popularity with improved access to the town with the opening of Great Ocean Road in 
1924 (Lorne Historical Society, 1970).  
4.1.3 Natural Attributes 
Similar to Wye River, Lorne is set within the Otway Ranges, surrounded by trees and 
coastal shrub of the Otway forest, typical of the foothill forests of the Otway Ranges. 
The river carves through the landscape and forest, with its inlet expanding through the 
beach into the ocean, with sections of sandy beaches on both sides. The valleys and 
hills of the forest results in a dramatic landscape scenery of the town. The vegetation 
of Lorne is a mix of introduced and local native species. Predominately native plant 
types include Wet Forest (EVC 30), Shrubby Wet Forest (EVC 201), Herb-rich 
Foothill Forest (EVC 23), Damp Sand Herb-rich Woodland (EVC 3), Coastal 
Headland Scrub (EVC 161), and Shrubby Wet Forest (EVC 201) (SCSC, 2008).  
4.1.4 Built Attributes   
Lorne possesses the characteristics of a small coastal hamlet settlement type. Various 
homes are simple in form and reflect the ‘beach house’ and ‘fisherman’s cottage’ 
style of buildings. Buildings predominately sit within / below the tree canopy, and are 
single storey. In the commercial area of the town buildings are double storey, with a 
higher density zoning and buildings located on the street front. A few heritage 
buildings add to the character of Lorne. As with most of the small towns along this 
coast, out of character buildings are present, and these are bulky, boxy in style with 
large footprints on the land, examples indicated in Figure 20.  
   
In Character - Lorne      Out of Character - Lorne 
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Figure 20: Typical In and Out of Character Built Forms - Lorne (Source: Author)  
4.1.5 Demographics  
The population of Lorne was 1042 in 2011 (UCL/ Urban Centre Locality), of these 
49.5% were male and 50.5% were female. Aboriginal and Torres Strait Islander 
people made up 0.0% of the population (ABS, 2011). The town is about 139 
kilometres from the state of Victoria’s capital city of Melbourne. Lorne is in the 
federal electorate of Corangamite. The median age of people in Lorne (Urban Centres 
and Localities) was 50 years. Children aged 0 - 14 years made up 13.2% of the 
population and people aged 65 years and over made up 26.2% of the population. Of 
these 47.7% were employed full time, 41.4% were employed part-time and 1.3% was 
unemployed. (DTPLI, 2014). 
4.1.6 Local Climate 
The climate of Lorne is warm temperate and is considered to be Cfb, according to the 
Köppen-Geiger climate classification. Similar to the other towns along the Great 
Ocean Road region, Lorne has a significant amount of rainfall during the year; even in 
the driest month. The temperature here averages 13.9 °C and rainfall averages 716 
mm (BOM, 2014). 
 
4.1.7 Wholeness of Location 
Table 19: Evidence of the Fifteen Properties of Wholeness in Lorne 
Location Fifteen Properties Town 
Boundary  
Catchment 
Boundary 
Lorne 1. Levels of Scale 11 6 
2. Strong Centres 11 8 
3. Boundaries 7 5 
4. Alternating Repetition  7 5 
5. Positive Space 9 5 
6. Good Shape 3 2 
7. Local Symmetries 6 7 
8. Deep Interlock and Ambiguity 6 4 
9. Contrast 5 4 
10. Gradients 3 2 
11. Roughness 3 3 
Regenerative-Adaptive Design for Coastal Settlements: A Pattern Language Approach to Future Resilience 
Page 68 
 
Location Fifteen Properties Town 
Boundary  
Catchment 
Boundary 
12. Echoes 4 4 
13. The Void 2 3 
14. Simplicity and Inner Calm 1 2 
15. Not Separateness 1 1 
 Total  66 54 
 
 
4.2 Town Diagnosis  
4.2.1 Geometric Structure 
 
Figure 21: Large Scale Geometric Structure of Lorne. (Source: Author) 
Features from the diagram that determine the character and essence of the place: 
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1) The town is set amongst the trees of the Otway Ranges, at the foothills and valleys 
in a large natural amphitheatre formed by the bay; 
2) The main beach separates the ocean from the shops and street located in the centre 
of the larger bay and natural amphitheatre;  
3) Behind the beach the foreshore park provides for usable public space and 
amenities;  
4) The rock formations on both sides of the main beach results in a rocky coastline; 
5) The river inlet is located at the bottom of a amphitheatre formed by surrounding 
steep slopes of the Otway forest; 
6) Central to the town, the Great Ocean Road crosses the river over a bridge at 
Erskine River that connects the northern and southern residential areas with the 
local shops and amenities; 
7) Three places are indicated as access to the town from the north and south - two 
roads from the north, with main access only via the Great Ocean Road; 
8) The Pier emphasise the point of the landscape that projects out to sea;  
9) The Great Ocean Road meanders along the topography; and  
10) Commercial strip along the Great Ocean Road emphasizes the central focal point 
of the town  
 
4.2.2 Town Diagnosis  
Table 20: Summary of Town Diagnosis for Lorne 
Finding Special Places Views and Focal Points 
1) The Lorne beach and river inlet 
2) The Point Grey 
3) The Pier 
4) Foreshore park 
5) Surf Life Saving Club 
6) Swing Bridge and Boathouse 
7) Erskine River and Saint George River  
8) Erskine Falls 
1) Otway ranges and forest 
2) View of bay and Point Grey 
3) Pier view 
4) Point Grey lookout  
5) View down the main road of shops and 
foreshore 
Place Character Centres 
1) Otway forest 
6) Beach and Bush 
7) Setting within the forest 
8) Mountjoy parade 
1) The Pier and Pier shed buildings 
2) Surf Life Saving Club 
3) The Lorne main beach  
4) Erskine River inlet and the Swing Bridge 
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9) Forest meets ocean 
10) Erskrine River inlet and the Swing Bridge 
11) The Pier  
12) Grand Pacific Hotel heritage building 
5) Lorne community hospital 
6) Lorne Beach Pavilion and foreshore park 
7) Point Grey  
8) Foreshore caravan park on the Erskine River 
9) Lorne Visitor Centre  
Places to Heal Vulnerability  
1) Point Grey 
2) Foreshore reserve 
3) Lorne caravan park 
4) Lorne Beach Pavilion and foreshore park 
walking track and boulevard   
1) Beach  
2) Foreshore  
3) Homes in the bush / forest 
4) The Lorne Beach Pavilion 
5) Surf Life Saving Club 
6) Erskine River inlet 
7) Great Ocean road bridge  
8) Natural forest 
9) The Swing Bridge 
10) The Pier 
11) Aboriginal heritage site at Point Grey 
(middens)  
Prospect Boundaries 
1) Foreshore caravan park area 
2) Otway forest surrounding the town 
3) Foreshore parks 
4) Main beach and Erskine River inlet  
5) Saint George River inlet and beach 
6) Point Grey area 
7) North entry to Lorne and coastline 
1) Beach and rocky coastline 
2) Residential areas border with forest 
3) Ocean 
4) Surrounded by forest 
5) Otway ranges / mountain  
6) Great Ocean Road 
7) Rivers and creeks, including Saint George 
River in the south, Erskine River central, and 
Stony Creek in the north 
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4.2.3 Town Diagnosis Map 
 
Figure 22: Town Diagnosis Map of Lorne (Source: Author)   
 
4.2.4 Core Patterns as the Generative Code 
Table 21: Core Patterns of Lorne 
Core Pattern Description 
Bay and Amphitheatre  
[LR-CP1] 
The natural topography of the larger bay result in steep foothills 
and valleys down to the sea creating a natural amphitheatre. 
Valleys and Foothills  
[LR-CP2] 
The natural topography created by the steep foothills on the sides 
of the Erskine River, Saint George River and creeks provides for a 
setting of Lorne within the natural Otway forest, and results in 
beautiful scenery.  
The Erskine & Saint George 
Rivers and Inlets 
[LR-CP3] 
The two rivers can be seen as the arteries that connect the 
landscape with the sea, as well as the built environment with the 
natural environment. The inlets with sandy beaches on both sides 
provides for access to the sea. The rivers are key to the functioning 
of the ecological system of the larger watershed of Lorne.  
Lorne Foreshore Park  
[LR-CP4] 
The foreshore park butts against the sandy beach on the one side, 
and the strip of shops along the Great Ocean Road on the other 
side. This green space provides for various amenities, open public 
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Core Pattern Description 
space, activities and gathering areas for the community as well as 
holidaymakers.  
Main Beach 
[LR-CP5] 
The main beach separates the ocean from the foreshore, shops and 
street located in the centre of the larger bay and natural 
amphitheatre. The beach with its setting within the bay is an 
important value to the town and community.  
The Great Ocean Road and 
Deans Marsh Road 
[LR-CP6] 
The Great Ocean Road and Deans Marsh Road are the main access 
roads into the town from the north and south. Other secondary and 
dirt roads connect the town to the Great Otway Forests. Most of 
these roads are suitable for four-wheel vehicles only and is not 
accessible during the rainy winter months.  
The Great Ocean Road Bridge 
[LR-CP7] 
The Great Ocean Road crosses the river over a bridge right at the 
Erskine inlet, and is the only connection between the northern and 
southern areas of the town, connecting residential areas with the 
local shops and amenities.  The second bridge on the southern end 
of the bay, across the Saint George River provides for access to 
other coastal towns along the coast.  
Rocky Coastline  
[LR-CP8] 
Noticeable is the rocky coastline on the edges of the town and the 
main beach. The informal structure of the rock formations 
provides for a context of complexity along the coast, and the small 
beaches at river and creek inlets provides in contrast a sense of 
calmness.  
The Otway Forest 
[LR-CP9] 
The large trees of the Otway forest undoubtedly create stature, 
connecting the landscape with the buildings of the town.  
The Shopping Strip 
[LR-CP3] 
The Shopping strip along the Great Ocean Road entertain 
restaurants, boutique shops, art and craft shops, local businesses, 
and holiday accommodation. It is an attraction and a stopping 
place for travellers and tourists visiting the Great Ocean Road 
Coast.  
The Pier 
[LR-CP10] 
The Pier projects out into the bay, and is a favourable look out 
post for many visitors and local residents alike.  The pier is an 
extension of Point Grey that is a natural point of the landscape 
pointing into the sea.  
 
 
4.2.5 Regenerative Attributes 
Table 22: Regenerative Attributes of Lorne  
Attribute Regenerative Potential  
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Attribute Regenerative Potential  
Water Flow 
[LR-RA1] 
Surface water runoff, standing water bodies, order of small 
streams, the Erskine and Saint George Rivers and landscape 
topography in the larger watershed. 
Wind 
[LR-RA2] 
Optimisation of local climatic conditions and wind to generate 
energy. Due to the dense forest, wind energy can only be harvested 
on the coastline or out in the sea. 
Solar 
[LR-RA3] 
Energy source for natural processes and human needs, inclusive of 
conversion and storage. 
Forests 
[LR-RA4] 
Biodiversity and wildlife habitat of the Otway Forest. Recreational 
uses and natural services. 
River Course 
[LR-RA5] 
Ecosystem and terrestrial environment linking of the Otway 
Ranges with the ocean at the various river and creek inlets. 
Topographic carving in the Otway mountain range provides a 
connection with mountain and sea.   
Ocean 
[LR-RA6] 
Wave energy for power generation. Marine environment for 
controlled recreational use and fishing. Waves for recreational use 
such as surfing.  
Waste 
[LR-RA7] 
Biodegradable waste, organic waste recycling, and the potential 
recycling of grey water for a close loop system. 
Flora and Fauna 
[LR-RA8] 
Native vegetation and animals, relationships of wildlife habitat and 
domestic habitats. Optimizing biological diversity between 
habitats.  
Soils 
[LR-RA3] 
Practices that enhance soils to support local biodiversity and 
ecological systems within the forest habitats.  
Small Business  
[LR-RA9] 
Improve local economy by providing a mixture of shops and 
amenities to provide local products for residents, as well as 
tourism. 
Heritage and Culture 
[LR-RA10] 
Local heritage and culture as a mechanism to strengthen sense of 
belonging, community well being, and tourism attraction.  
 
 
4.3 Focus Group Workshop  
4.3.1 Assets and Attributes 
Table 23: Assets and Attributes of Lorne  
Asset /Attributes Description  
1) The Natural The ‘Amphitheatre’ - the natural amphitheatre created by the Otway Ranges and 
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Asset /Attributes Description  
Amphitheatre  the valley as part of the Louttit Bay landscape setting.  
2) Main Beach The main beach is a main and important amenity for the local residents and for 
visitors  
3) Foreshore Park The foreshore park is a main tourist attraction, local gathering place and is used 
for various events. 
4) Erskine River 
inlet and the 
Swing Bridge 
The river inlet is used for fishing and camping activities. The Swing Bridge is a 
core attribute to the heritage of the town. 
5) Saint George 
River inlet and 
beach 
Saint George River inlet and beach provides for recreational beach activities 
and natural scenery. 
6) The Shopping 
Strip 
The shopping strip along the Great Ocean Road providing all necessities for 
visitors and residents.  
7) The Otway 
Forest 
The tree canopy and vegetation of the Otway forest enfolds the town, 
connecting the landscape with the buildings.  
8) Beach and 
foreshore 
habitats and 
fauna 
Near shore terrestrial habitats on beaches, rocky tidal pools, and the foreshore 
including native flora and fauna, especially the coastline between the Great 
Ocean Road and the sea.  
9) Point Grey, 
pathways, 
walks and 
lookouts 
Look out points, connection to the pier, heritage-walking paths and coastline 
walking tracks.  
10) Bridge and 
roads for access 
The Great Ocean Road crosses the river over a bridge right at the Erskine inlet, 
and is the only connection between the northern and southern areas of the town.  
11) Lorne 
Community 
Hospital  
The Lorne Community Hospital provides critical services to Lorne and other 
towns in the surrounding Great Ocean Road Region. 
12) Surf Life 
Saving Club 
(SLSC) 
SLSC building located on the foreshore reserve at the main beach. The SLSC 
are used for community gatherings and is an important attribute to the town.  
13) The Pier The Pier is a favourable look out post for many visitors and local residents, and 
includes activities of local fishing, and launching of recreational boats. 
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4.3.2 Risk Mapping 
 
 
Figure 23: Hypothetical Risk Mapping of Sea Level Rise - Lorne (Source: Author) 
 
 
Table 24: Risks identified by the community of Lorne  
Social, economic, environmental Natural attributes impacted by change 
1) Loss of the Life Saving Club on the foreshore 
reserve - used as a community-gathering 
1) Beach loss 
2) Bay, beach and foreshore / coastal erosion. 
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place 
2) Loss of the Lorne Beach Pavilion, the 
Information Centre, swimming pool and 
recreational amenities 
3) Loss of holiday accommodation 
4) Loss of recreational use of the Erskine River 
and Saint George River - river ecosystems, 
inlets and beach areas 
5) Loss of the Otway Forest 
6) Loss of infrastructure  
3) Loss of marine life 
4) Ecological system of the rivers and creeks, 
including surrounding flora and fauna 
5) Loss of wildlife  
6) Foreshore reserve 
 
  
 
Built attributes impacted by change Heritage, cultural, spiritual attributes 
impacted by change 
1) Caravan parks, holiday cottages and 
amenities 
2) SLSC - Surf Life Saving Club 
3) Residential accommodation on the foreshore 
reserve 
4) Lorne Beach Pavilion, the Information 
Centre, swimming pool and recreational 
amenities 
5) Roads, bridges, access in and out of town, 
and bulk electrical and water infrastructure 
6) The Pier and Point Grey buildings  
1) Loss of beach and surf 
2) Aboriginal cultural heritage sites at Point 
Grey (middens) 
3) Lifestyle change, key attributes of town will 
be affected 
4) People will be displaced 
5) Loss of identity of place - uniqueness is 
connected to all natural attributes  
  
 
4.3.3 Planning and Design Concepts 
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Figure 24: Proposed Community Concept Planning and Design for the Future of Lorne (Source: 
Author)   
 
Major built attributes and amenities will be impacted by sea level rise. The main 
method proposed by the focus group is to relocate and retreat. In a staged process 
progressively according to years of change, main infrastructure, buildings, holiday 
units, Caravan Park and amenities need to be relocated to higher areas above sea 
level. The main attraction of Lorne is the beach and the reserve promenade that will 
be lost. An alternative ‘promenade on the water edge’ concept for the town to be 
adopted and implemented. Relocation of the Great Ocean Road one block back from 
the current beachfront.  
 
 
5 Torquay 
5.1 Coastal Town Historical Context and Attributes 
5.1.1 Introduction 
Coordinates: 38.19,52 S / 144.19,24 E.  
Postcode: Victoria, 3228 
The coastal town of Torquay, as a sample, represents the area of the Great Ocean 
Road coast located close to Geelong and the Bellarine Peninsula, and is characterised 
by lower coastal plains and dunes interspersed with inlets and limestone bluffs. 
Torquay is representative of the typical ‘Coastal Gateway’ and ‘Coastal Commuter’ 
typology (Reed, 2010, 56-57). Torquay represent the typical larger town as the 
‘gateway’, with small adjacent villages along the coast such as Bells Beach, Aireys 
Inlet and Anglesea, all located within one and half to three hour drive from the main 
city of Melbourne. The vegetation along the coast consists mostly of Coastal Alpine 
Scrub (EVC 858), Coastal Tussock Grassland (EVC 163), Coastal Headland Scrub, 
and more inland Grassy Woodland (EVC 175), Heathy Woodland and Sand 
Heathland (EVC 892) (see Appendix 13 for the Vegetation map and Appendix 14 for 
the Biodiversity map).  Torquay is a key tourist destination due to its surf culture, and 
the surfing at close by Bells Beach.  
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Figure 25: Torquay Yellow Bluff Beach and the Surf Life Saving Club (Source: Author)  
 
5.1.2 Brief History of Torquay 
Before European settlement, the Wathaurong people inhabited the lands around 
Torquay for centuries. In the early 1800s visits to the Salt Creek River, and frequent 
picnic events resulted in the first settlement by Robert Zeally in 1851. In 1871, James 
Follet, who came from Torquay, the seaside town in Devon, England, suggested that 
the name Torquay be officially adopted in 1892. The Post Office opened on 20 
August 1894, and in 1908 the Spring Creek Bridge was built allowing further access 
down the coast and to the town of Anglesea. With increased car travel, during the 
1920s the town became a popular holiday and day-trip destination (Shire of South 
Barwon, 1974). The Torquay Surf Life Saving Club was formed in 1946, and with the 
first Surf Classic held in 1961 at Bells Beach, the town became an icon with surfing 
(Pollard, 1996).  The world’s leading surfing brands started in the town, such as Rip 
Curl and Quicksilver.  
5.1.3 Natural Attributes 
Torquay is set within the Lower Coastal Plains, surrounded by low vegetation, 
predominantly shrubs and grasses. The watercourses, Spring Creek and Deep Creek, 
carve through the plains with inlets expanding through the beach into the ocean, with 
sections of sandy beaches on both sides. The vegetation of Torquay is a mix of 
introduced and local native species, and predominantly grasslands in the region. 
Native vegetation types include Coastal Alkaline Scrub (EVC 858), Coastal Tussock 
Grassland (EVC 163), Coastal Headland Scrub, and more inland Grassy Woodland 
(EVC 175), Heathy Woodland. Along the creeks Coastal Alkaline Scrub (EVC 858) 
mixed with Swampy Riparian Woodland (EVC 83) is prominent. Along the long 
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stretch of beach to the north the Coastal Dune Scrub / Coastal Dune Grassland Mosiac 
(EVC 1) is prominent (SCSC, 2008).  
5.1.4 Built Attributes   
The original coastal town character of ‘beach shack and cottage’ is lost, due to 
population growth and development pressures. Torquay is a mixture of contemporary 
built forms, and few older beach shack homes. Evidence of change in town character 
can be seen through the replacement of older, traditional and smaller buildings with 
out-of-scale and standardized forms of building materials and architecture, as 
indicated in Figure 26 below (Green, 2010). Generally, buildings predominately are 
sited within the town grid with single and double storey homes in residential areas, 
and two to three storey buildings in the town centre and business areas.   
   
Historical Built Forms Torquay (Source: Melbourne Museum & Surf Coast Shire) 
   
In Character - Torquay                            Out of Character - Torquay  
Figure 26: Typical In and Out of Character Built Forms - Anglesea (Source: Author) 
5.1.5 Demographics  
The population of Torquay was 14,042 in 2011 (UCL/ Urban Centre Locality), of 
these 49.3% were male and 50.7% were female. Aboriginal and Torres Strait Islander 
people made up 0.5% of the population (ABS, 2011). The town is about 81 kilometres 
from the state of Victoria’s capital city of Melbourne. Torquay is located in the 
federal electorate of Corangamite. The median age of people in Torquay (Urban 
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Centres and Localities) was 38 years. Children aged 0 - 14 years made up 11.6% of 
the population and people aged 65 years and over made up 10.5% of the population. 
Of these 55.5% were employed full time, 33.9% were employed part-time and 3.8% 
were unemployed (ABS, 2011) (DTPLI, 2014). 
5.1.6 Local Climate 
The climate of Torquay is warm temperate and is considered to be Cfb according to 
the Köppen-Geiger climate classification. Similar to the other towns along the South 
Victorian Coast, and the Great Ocean Road region, Torquay has a reasonable amount 
of rainfall during the year, with an average of 660 mm. The temperature averages 10.7 
°C (BOM, 2014). 
 
5.2 Wholeness of Place  
5.2.1 Wholeness of Location 
Table 25: Evidence of the Fifteen Properties of Wholeness in Torquay 
Location Fifteen Properties Town 
Boundary  
Catchment 
Boundary 
Torquay 1. Levels of Scale 6 5 
2. Strong Centres 12 6 
3. Boundaries 6 6 
4. Alternating Repetition  6 4 
5. Positive Space 10 6 
6. Good Shape 6 4 
7. Local Symmetries 4 3 
8. Deep Interlock and Ambiguity 4 4 
9. Contrast 5 2 
10. Gradients 3 3 
11. Roughness 3 4 
12. Echoes 4 6 
13. The Void 2 3 
14. Simplicity and Inner Calm 1 2 
15. Not Separateness 1 1 
 Total  73 59 
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5.3 Town Diagnosis  
5.3.1 Geometric Structure 
 
Figure 27: Large Scale Geometric Structure of Torquay. (Source: Author) 
Features from the diagram that determine the character and essence of the place: 
1) Two main watercourses meander through the landscape and divide the town into 
three areas; 
2) The town has dispersed commercial centres and shops, located at the southern 
beach area, in the centre of the town, to the west and along the Great Ocean Road 
towards Geelong; 
3) Access to the town is from various roads; 
4) The Great Ocean Road provides main access in from the north and to the west;  
5) The town has a predominantly formal street grid and layout; 
6) Bridge over watercourse to provide connection and access from east to west; 
7) Open grassy area and wetlands next to and along the meandering watercourse; 
8) Large park with trees at centre of town; 
9) The coastline form two points that ejects into the bay;   
10) The coastline consists of long stretches of sandy beaches;  
11) The town is surrounded by grasslands and farmlands; and 
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12) East of the town boundary are wetlands and salt marshes connected to another 
watercourse. 
 
5.3.2 Town Diagnosis  
Table 26: Summary of Town Diagnosis for Torquay   
Finding Special Places Views and Focal Points 
1) The main beach at the Esplanade 
2) Spring Creek River and Park (at beach) 
3) Jan Juc Beach 
4) Surf Life Saving Club 
5) Football Oval 
6) Foreshore caravan park 
7) Bells Beach 
8) Sailing Club 
9) Golf Club  
1) Headlands 
2) Beach views along the coastline 
3) Bells Beach 
4) Rocky Point lookout 
5) Voss Lookout 
6) View of the bay 
Place Character Centres 
1) Beach and Surf - ‘sand and sea’  
2) Spring Creek  
3) Setting along the long stretches of beach 
along the coastline 
4) The Limestone Bluff 
1) The main beach at the Esplanade 
2) Spring Creek River and Park (at beach) 
3) Jan Juc Beach 
4) Surf Life Saving Club 
5) Football Oval 
6) Foreshore caravan park 
7) Bells Beach 
8) Bell Street shops 
9) Surf City  
Places to Heal Vulnerability  
1) Town Centre  / Retail Centre - no character 
2) Parking area in town 
3) Foreshore reserve at caravan park 
4) Disconnected activity and commercial zones  
5) Sprawling suburbia residential areas 
6) Walkability and connections between main 
attractions of town 
7) Very wide roads with car parking within 
town and residential areas 
1) Main Beach 
2) Bells Beach 
3) Foreshore caravan park 
4) The shopping strip along the Esplanade  
5) Surf Life Saving Club 
6) Spring Creek and Deep Creek watercourse 
inlets  
7) Thompson Creek and wetlands 
8) Great Ocean Road bridge over Spring Creek 
9) Coastal vegetation and foreshore dunes 
Prospect Boundaries 
1) Spring Creek from inlet to hinterland and 1) Spring Creek, Thompson Creek and Deep 
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farm areas around the watercourse 
2) Farmlands surrounding the town 
3) Foreshore reserve, and caravan park  
4) Main beach and Spring Creek inlet 
5) The Esplanade and park, with large pine trees 
6) Bells Beach  
Creek with related wetlands and salt marshes 
2) Coastline and cliffs 
3) Surrounding Farmland 
4) Zeally Bay coastline 
5) Point Addis Reserve in the south 
  
 
5.3.3 Town Diagnosis Map 
 
Figure 28: Town Diagnosis Map of Torquay (Source: Author)   
 
5.3.4 Core Patterns as the Generative Code 
Table 27: Core Patterns of Torquay  
Core Pattern Description 
Beach and Surf 
[TQ-CP1] 
The long stretches of sandy beaches and open sea with waves 
provides for surfing, beach recreational activities. This is the most 
important aspect of the town, known as the ‘Surf Town’ of 
Australia. The most famous surfing beach is Bells Beach.  
The Two Creeks - Spring Creek The two creeks connect the landscape with the sea, as well as the 
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and Deep Creek 
[TQ-CP2] 
built environment with the natural environment. The creeks are 
key to the functioning of the ecological system of the larger 
watershed of Torquay.  
Spring Creek Inlet and Wetland 
[TQ-CP3] 
The Spring Creek inlet is located at the bottom of the town, with 
grassy areas on the side, located with the foreshore caravan park 
on the one side, and the golf course on the other.  The small 
wetland at the inlet, and further salt marshes upstream is critical to 
the ecological functioning of the area.  
The Great Ocean Road 
[TQ-CP4] 
The Great Ocean Road provides the main access into the town, 
and connects to the beginning of the Great Ocean Road Coastal 
Region. Various commercial centres are located along this road.   
The Great Ocean Road Bridge at 
Spring Creek 
[TQ-CP5] 
The Great Ocean Road crosses the creek over a bridge close to the 
inlet of Spring Creek, and is the main road connection between the 
town and other towns along the coast.  
The Formal Street Grid 
[TQ-CP6] 
Noticeable is the formal street patterns in the older parts of the 
town. The formal structure of the street layouts provides for a 
context of conventionalism. The roads are wide with abundant car 
parking spaces that can provide an opportunity for revitalisation. 
The Esplanade 
[TQ-CP7] 
The large pine trees along the Esplanade at the main beach 
provides for local character, and a focal point. The Esplanade 
stretches along the main beach and connects the beach with the 
town and residential areas.   
The Shopping Centres  
[TQ-CP8] 
Noticeable is the disbursed shopping centres of the town, with 
shopping and commercial areas located along the Great Ocean 
Road, in Bell Street, along the Esplanade, at Jan Juc, and in the old 
town centre.  Light industry is prominent along the Great Ocean 
Road, and the Surf City provides an outlet for the major brands 
Rip Curl and Quicksilver.  
Two Pinnacles  
[TQ-CP9] 
 
The coastline forms two points that project into the bay, providing 
for lookout points and extensive views along the coast. Pinnacle  
Rolling Grasslands and 
Farmlands  
[TQ-CP10] 
Rolling low hills with grasslands and farmlands surround the 
town.   
Salt Marsh  
[TQ-CP11] 
East of the town the Thompson Creek watercourse creates a series 
of salt marshes and wetlands. The salt marshes attract various bird 
species, as well as provide for an important function of the 
ecological system of the water catchment area of Torquay.   
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5.3.5 Regenerative Attributes 
Table 28: Regenerative Attributes of Torquay   
Attribute Regenerative Potential  
Water Flow 
[TQ-RA1] 
Surface water runoff, standing water bodies, order of small 
streams, the river and landscape topography in the Spring Creek, 
Deep Creek and Thompson Creek watershed. 
Wind 
[TQ-RA2] 
Optimisation of local climatic conditions and wind to generate 
energy. Large open areas are available on the rolling grasslands 
and farmlands close to the town for wind generation.  
Solar 
[TQ-RA3] 
Energy source for natural processes and human needs, inclusive of 
conversion and storage. 
Coastal scrubs and bush 
[TQ-RA4] 
Biodiversity and wildlife habitat of the coastal dunes, secondary 
dunes and escarpment. Importance for local ecological resilience.  
Creek Courses 
[TQ-RA5] 
Ecosystem and terrestrial environment linking of the inland plains 
with the ocean at the various watercourse inlets. Topographic 
carving in the landscape provides a connection with land and sea.   
Ocean 
[TQ-RA6] 
Wave energy for power generation. Marine environment for 
controlled recreational use and fishing. Waves for recreational use 
such as surfing.  
Small Scale Local Agriculture 
[TQ-RA7] 
Farms surround Torquay. Small-scale local agriculture that caters 
for the needs of the town of Torquay can result in a sustainable 
and regenerative food source.  
Waste 
[TQ-RA8] 
Biodegradable waste, organic waste recycling, and the recycling of 
grey water for a close loop system. 
Flora and Fauna 
[TQ-RA9] 
Indigenous vegetation and animals, relationships of wildlife 
habitat and domestic habitats. Optimizing biological diversity 
between habitats.  
Soils 
[TQ-RA10] 
Practices that enhance soils to support local biodiversity and 
ecological systems.  
Small Business  
[TQ-RA11] 
Improve local economy by providing a mixture of shops and 
amenities to provide local products for residents, as well as 
tourism. Create centres with character to enhance local sense of 
place and tourism attraction.  
Heritage and Culture 
[TQ-RA12] 
Local heritage and culture as a mechanism to strengthen sense of 
belonging, community wellbeing, and tourism attraction. Reinstate 
past historical buildings, coastal character houses and cottages to 
support the beach and sea lifestyle.  
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5.4 Focus Group Workshop  
5.4.1 Assets and Attributes 
Table 29: Assets and Attributes of Torquay  
Asset /Attributes Description  
1) Spring Creek  The Spring Creek meandering through farmlands down through the town and 
into the ocean. Associated river habitats and salt marshes and wetlands  
2) Beaches  The long stretches of beaches along the coast of Torquay  
3) Foreshore 
reserve caravan 
park 
The foreshore reserve caravan park is a main tourist attraction. 
4) Bells Beach Bells Beach is an ‘Icon’ for the Surf world, and a major tourist and event 
attraction  
5) Football Oval 
Recreation 
Reserve 
The football oval and recreational reserve provide for local sport, community 
meeting and gathering areas and events  
6) The Golf 
Course 
The golf course and its related amenities and golf club buildings is an attraction 
for locals as well as holiday makers 
7) Bell Street 
Shopping strip 
Bell Street shopping strip provides boutique shopping, restaurants and local 
products that attracts locals and tourists alike.   
8) Beach and 
foreshore 
habitats and 
fauna 
Near shore terrestrial habitats on beaches, coastal dunes and secondary dunes, 
and the foreshore including native flora and fauna, provide for a variety of 
species.   
9) Pathways, 
walks and 
lookouts 
Coastal walking paths link the northern beaches with the southern areas along 
the Great Ocean Road.   
10) Great Ocean 
Road Bridge 
over Spring 
Creek 
The Great Ocean Road as a main route through the town, cross the Spring Creek 
close to the inlet and connect the east and western areas of the town.  
 
11) Surf City  Surf City is a commercial centre that provides outlets for selling surfing goods 
including the main brands in the industry. Surf City is a major tourism 
attraction.  
12) Torquay Main 
Beach and 
Esplanade  
The main beach and esplanade is a key attribute for local residents as well as 
visitors and tourists  
13) Surf Life 
Saving Club 
(SLSC) 
SLSC building located on the foreshore reserve at the Esplanade.  
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5.4.2 Risk Mapping 
 
Map 1: Spring Creek to Point Danger Coastal Area 
 
Map 2: Point Danger to the Yellow Bluff and along the Esplanade Coastal Area  
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Map 3: Bells Beach Coastal Area 
Figure 29: Hypothetical Risk Mapping of Sea Level Rise - Torquay (Source: Author) 
 
Table 30: Risks identified by the community of Torquay   
Social, economic, environmental Natural attributes impacted by change 
1) Loss of the Life Saving Club on the 
Esplanade - used as a community-gathering 
place. 
2) Loss of caravan park on beach - important 
financial income of town (tourism)  
3) Loss of recreational use of the Spring Creek  
- aquatic ecosystem, and inlet and beach area 
4) Loss of the coastal beaches and dunes 
5) Loss of infrastructure  
6) Loss of surfing at Bells Beach - due to 
movement of sand banks and the surf  
1) Beach loss at main beach and coast 
2) Bay, beach and foreshore / coastal erosion. 
3) Loss of marine life - coastal marine park 
4) Loss of Bells Beach 
5) Creek, estuary and wetlands inundation and 
coastal recession. 
6) Foreshore reserve and fauna and flora at the 
Esplanade 
 
  
 
Built attributes impacted by change Heritage, cultural, spiritual attributes 
impacted by change 
1) Caravan parks, holiday cottages and 
amenities 
2) Local shops 
1) Loss of beach and surf 
2) Aboriginal cultural heritage sites next to river 
and beach (middens) 
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3) SLSC - Surf Life Saving Club 
4) Roads, bridge, access in and out of town, and 
bulk electrical and water infrastructure 
3) Lifestyle change, key attributes of town will 
be affected - ‘Surfing Town’ 
4) People will be displaced 
5) Loss of identity of place - uniqueness is 
connected to the beach and Surf  
  
 
 
 
5.4.3 Planning and Design Concepts 
 
 
Map 1: Concept  Spring Creek to Point Danger Area 
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Map 2: Concept Point Danger to the Yellow Bluff and along the Esplanade Coastal Area 
 
Map 3: Concept Bells Beach Area 
Figure 30: Proposed Community Concept Planning and Design for the Future of Torquay 
(Source: Author)   
 
The proposed concept planning by the workshop participants were as follow: 
 At the Spring Creek to Point Danger area retreat with coastal amenities such 
as coastal walking paths. Relocate the Surf Life Saving Club to higher areas 
away from flooding and coastal recession areas.  
 From Point Danger to the Yellow Bluff, and along the beach up to Thompson 
Creek, extend the sea wall and relocate and install a walking path along the 
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Esplanade. Relocate the caravan park behind the golf course, and reinstate the 
park to natural vegetation, recreational parkland and picnic areas. Create a 
new town centre that connects Bell Street with the old town centre. Provide a 
New railway station with an underground rail that connects the existing rail 
line at Waurn Ponds, this can include a light rail system as an option. Increase 
density in the city centre with mixed uses where residential units are available 
above shops and offices.  
 At the Bells Beach coastal area, relocate the car park and walking areas 
beyond the Bells Beach road. Relocate the Surf Club and provide for a Surf 
museum and retail centre. Along the high cliffs provide a coastal walk that 
connects two look out points that provide for views towards that Bells Beach 
surfing area.  
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Appendix 10: Aboriginal Knowledge of 6 Season 
Cycles 
This Appendix 10 supportive to Section 3.4 and Section 5.5 of the thesis, by no means 
purports to be definitive, or to be authoritative on the Indigenous knowledge of the 
Aboriginal people of Australia. Rather the information is offered to be informative to 
better understand their environmental knowledge providing a starting point to inform 
this research on adaptation practice of the past as well as to guide adaptation for the 
future.  
 
Indigenous readers should note that the content of this Appendix 10 and the sections in 
the thesis might include names and images of deceased persons. Where possible, 
attempts have been made to obtain permission to include these images and names. Most 
of the material has been sourced from public domain publications. No offence is meant 
to any relatives of the deceased.  
 
1 Knowledge of the Changing Environment 
Long term climate cycles and knowledge of weather were recorded in the two cycles; 
the Mudong, or life cycle that stretches for 12 years, and the Garuwanga, the Dreaming, 
a cycle that stretches between 12,000 to 20,000 years (Kingsley, 2003). Long-term 
cycles are orally recorded due to the knowledge of the changing environment over long 
periods of time, together with direct human relationships with the shorter annual and 
variable weather cycles of seasons. The cycles of seasons are only applicable to a 
Country, and vary in configuration according to the ecological regions on the Australian 
continent. Simpson refers to the Australian Aboriginal weather knowledge as 
‘ethnometeorology’, and states that ethnometeorology is ‘a people’s observations of the 
weather, what they perceive to be the causes of the weather and, more generally, the 
place of weather in the life and belief system of a society’ (Simpson, 1997). 
Considering that there are over 500 different Aboriginal languages / groups that align 
with different parts of Australia, the recording of local seasonal calendars in current 
literature reflects a very small portion of the potential climate knowledge that has not 
yet been discovered. Literature on existing available knowledge of seasonal calendars 
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will provide insight to Aboriginal peoples knowledge of the changing environment, 
migration patterns according to climatic changes, and the settlement behaviours.  
 
2 Seasonal Calendars 
Aboriginal seasonal knowledge includes the understanding of the cycles of life and their 
continuity as they occur. This comprises patterns and cycles of plants, animals, stars, 
landscape changes, and weather. The lifestyle of Aboriginal people depended very 
much upon this knowledge of seasons (Elkin, 1977; McCarthy, 1953). Their seasonal 
calendars also included knowledge of the sky. For example when a particular 
constellation appeared it was time to hunt certain species of animal, or dig up a 
particular plant (Thomas, 1969).  
 
There are different seasonal calendars recorded in the different areas of Australia, from 
the monsoonal tropics of the north, to the dry arid regions and down to the south 
temperate climates of Victoria. These calendars vary between 5 to 9 seasons, and each 
season varies in time span, and all the seasons are dynamic, meaning they are not 
temporal fixed like a Gregorian calendar. These calendars are very much ‘local’, just as 
the type of shelters that were built. Due to the large continent, Australia’s land area of 
about 7.7 million (including Tasmania), the climate differs drastically from the north to 
south, as well as from east to west (Gammage, 2011). Thus, it is understandable that 
Aboriginals of different regions developed localised seasonal calendars.  
 
For the purpose of this research, finding similarities as well as differences in settlement 
patterns along the coast, and the understanding of climatic events, four different six-
season calendars of the Aboriginal people of Australia are reviewed, with locations 
depicted in Figure 1. These are the seasons of the Yawuru Aboriginal people of the 
north west Australia in the Kimberley region, the Wik Mungan people of north east 
Australia in the Cape York area, the Ngadju people of south west Australia in the 
Nullarbor region, and the calendar of the Gunditjmara people in south west Victoria. 
Further, an detail analysis of the Wadawurrung seasonal calendar is described in the 
thesis, Chapter 5, Section 5.5.  
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Figure 1: Aboriginal Group Locations – Seasonal Calendars. (Source: Author) 
 
2.1 Yawuru Seasons 
The Yawuru people of the Broome region state that they have cultural rules and 
responsibilities about how they look after the Country, animals and plants, and 
themselves. These rules align with their six seasons, and are very closely linked to the 
management and understanding of nature, as described by Mati Gilbert:  
Marrul is after rain finish. Wirralburu is first southeast blow and the 
salmon start. Barrgana is proper cold time, when the gardgu tree is 
blooming. Wirlburu is coming hot. Laja is proper hot time. Man-gala is rain 
time, when we burn gunggara and bullock shit for mosquito. When the 
wattle flowers in Barrgana mean that the salmon and catfish are fat. When 
the wattle seeds, the mullet lay their eggs, and when the seeds open up, the 
eggs have hatched (Gilbert, Mati, in Yawuru RNTBC, 2011, p.81) 
 
The use of the land and its resources, as well as the migration of the Yawuru people and 
establishment of their settlements followed a specific climate cycle pattern (Figure 6), 
and aligned with the six seasons depicted in Figure 2.  
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Figure 2: Illustration of the Yawuru six seasons. (Source: (Yawuru RNTBC. 2011, p.80) 
 
The six seasons of the Yawuru can be summarized as follows (Yawuru RNTBC’ 2011, 
pp.80-93): 
1 Man-gala Wet season, Strong winds / cyclones. December to March. 
2 Marrul Changing season. Little wind and rain. April to May.  
3 Wirralburu Cooling season. Strong winds no rain. May to June. 
4 Barrgana Cold season. Dry winds and dust storms. June to August.   
5 Wirlburu Warming season. Westerly winds.  September to October.  
6 Laja Hot. Built up to wet season. Late September to November.  
 
2.2 Wik Mungan Seasons 
The Wik Mungan people of Cape York Peninsula have six-seasons that are similar to 
several seasons in recorded by Breedan (1989) in Arnhem Land, shown in Figure 3. 
Initially Thomson described five seasons of the Wik Mungan people, ‘each with its 
distinctive and characteristic climatic and other conditions, and each related to a food 
supply, and hence to a definite kind of occupation’ (Thomson, 1939). Thomson later 
described that the people in Arnhem Land, which included Cape York in his writings, 
divided the year into six or seven seasons (Thomson, 1949). 
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Figure 3: Wik Mungan six seasons. (Source: Breeden, 1989) 
The six seasons of the Wik Mungan can be summarized as follows (Breeden, 1989; 
Thomson, 1939): 
1 Wurrgeng Dry and cold weather season. Early June to mid August. 
2 Gurrung Hot dry weather season. August to late September.  
3 Gunumeleng Pre-Monsoon storm season. Early October to December. 
4 Gudjewg Monsoon season. December to March.   
5 Bang Gerreng Storm season. Late March to end April.  
6 Yegge Humid cooler season. Late April to Early June.  
 
In these tropical regions of Australia, Aboriginal people moved between settlement 
camps during the ‘Dry Season’ and ‘Wet Season’, with different methods in food 
selection, settlement and social activities (Clarke, 2009).  Thomson notes that: 
…. Within the bounds of a single clan territory a people may spend several 
months of the year as nomadic hunters, in pursuit of bush game, wild honey 
and small mammals, and exploiting the resources of vegetable foods of 
which a great number are known. A few months later the same people may 
be found established on the sea coast in camps that have all the appearance 
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of permanence or at least semi-permanence, having apparently abandoned 
their nomadic habits (Thomson, 1939, in Clarke, 2009). 
 
Additional to hunting gathering activities, seasonal calendars influenced ceremonial life, 
as well as the architectural style of camp shelters. 
  
2.3 Ngadju Seasons 
The Ngadju people, also known as the Marlpa people of south western Western 
Australia retained a very detailed knowledge and record of their six seasons. O’Connor 
and Prober (2010), in ‘A calendar of Ngadju seasonal knowledge’, detail summaries of 
each of the six seasons. They state that the calendar is a potentially powerful indicator 
of environmental change (O'Connor 2010). Similar to the Yawuru people,  knowledge 
of the land and nature helped the Ngadju to survive, as indicated in a story from Edward 
(Snowy) Dimer and John Graham: 
People used to dry the large purple hibiscus flowers (Alogyne hakeifo- lia), 
pound them to a powder and throw the powder into a rock hole. It makes the 
emus go to sleep, and kangaroos and fish too (in Dimer, Edward. O’Connor. 
2010, p. 26);  
and 
The powder from purple hibiscus flowers is poisonous; when the emu drinks 
the water it falls down dead. You have to quickly cut down the belly and 
remove the innards or the meat becomes poisonous and will kill you if you 
eat it (in Graham, John. O’Connor. 2010, p.26). 
 
As depicted in Figure 4, the six seasons of the Ngadju can be summarized as follows 
(O'Connor 2010, pp.21-23): 
  
1 Ngarnngi Hot time, long season. September to March.  
2 Ngawu  Egging season. September to October.  
3 Nganji Hot season. November to March.  
4 Kaluru Cold time, long season. April to August.  
5 Kupilya ngarrin Sleeping season. April to June.   
6 Karrikunja Courting and mating season. July to August.  
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Figure 4: Illustration of the Ngadju six seasons. (Source: O’Connor. 2011, p.23) 
The Ngadju six seasons reflects an annual seasonal calendar that identifies the 
biophysical landscape and the importance of the weather cycles to the Ngadju people. 
The Ngadju people used the six seasons to manage their landscape, and daily activities. 
For example, in the hot season, Nganji season, brush shelters were built out of bushes 
and sticks for coastal camps (mirnta), and because this was bushfire seasons, the 
heathlands were avoided for safety from fire (O’Connor, 2011, p.31). 
 
2.4 Gunditjmara Seasons 
The Gunditjmara seasons reflect the six seasons adopted by the peoples of south west 
Victoria in Australia, as indicated in Figure 5. Neighbouring groups that used similar 
calendars included the Whathaurong, Gadubanud, Jardwadjali, and the Djab Wurrung 
people. The six seasons of the Gunditjmara are expressed in non-standard temporal 
phases that can be summarized as follows (Jones, 2013): 
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1 Kooyong/Koorang Season of Eels. Late Jan to late March. 
2 Gwangal Moron  Season of Honey Bees. March to May. 
3 Chinnup Season of Cockatoos. June to late July. 
4 Larneuk Season of Nesting Birds, Late July to August. 
5 Petyan Season of Wildflowers. Sept to mid November. 
6 Balalambar Season of Butterflies. Mid November to late Jan.  
 
 
Figure 5: Illustration of Gunditjmara six seasons. (Source: Redrawn from Jones, 2010) 
 
2.5 Adaptation According to a Seasonal Cycle  
Australian Aboriginal people adapted their lifestyles to the changes in seasons as well as 
longer-term environmental changes. O’Connor and Prober conclude that a number of 
contributions from participants in their workshops and interviews mentioned knowledge 
of a long-term cycle, signalled by the start and end qualities of the next period of years, 
as indicated in the following example:  
 
If pelicans (Pelecanus conspicillatus) arrive in Norseman and other places, 
they herald drought-breaking rains. The swans (Cygnus atratus) and grey 
crane (probably white- faced herons, Egretta novaehollandiae) can come as 
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well. The wet cycle lasts about seven years. Then there may be seven years 
of dry. Some of the frogs can stay underground for seven years and can be 
dug up for water in dry times. They come out with the drought-breaking 
rains too (O’Connor and Prober. 2010, p.22). 
 
Understanding the warning signs of a longer climatic cycle in the next few years 
assisted in using natural resources not only for daily living, but also to manage the 
landscape for ensuring food for longer periods during droughts. Living close to the land 
and Sea Country, the people adapted and migrated within the cycles of these climatic 
changes. This knowledge was applied by all tribes along the coastal shores, told in 
Dreaming stories and recorded in interviews with Elders by researchers and explorers of 
the past (Frankel, 1991; Thomas, 1969).  A typical reflection of this practice of living 
with nature is mentioned in the introduction to the Yawuru Cultural Management Plan:  
 
For thousands of years our ancestors have lived along the foreshores of 
Roebuck Bay, across the pindan plains, as far inland as the Walan-garr, the 
Edgar Ranges, and along the fringes of the Great Sandy Desert. Our 
Country is land and sea moulded by the cycle of seasonal change. We live 
by the seasons, reading the signs to know when and where we should go to 
harvest the riches of our Country. When the first south-east winds start to 
blow across Roebuck Bay, bringing the colder weather, we head to the 
beaches and tidal creeks to fish for salmon. When the weather warms and 
the winds blow from the west, we head for the reefs to fish for bluebone and 
the myriads of other reef fish (Yawuru RNTBC. 2011, pp.28-29). 
 
The establishment of camps was based upon the knowledge and traditions that have 
been passed down from generation to generation from ancestors (Elkin 1948). 
Knowledge of the environment was passed on from Elders to young children when they 
went hunting, fishing, camping and engaged in discussion during gatherings. 
Understanding the subtle changes in Country and following the seasons was used as a 
guide to where to gather food, establish settlements and how and when to look after the 
resources of the land.  
 
In Yawuru Country the migration of the Aboriginals between the nagula (coastal 
regions) and the birra (inland regions) is clearly aligned with the seasons and the 
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changes in plants characteristics, migration of animals, birds and the seasons of 
different species of fish in the area. Yawuru peoples’ habitats are aligned with the 
specific vegetation, geography and sources of food and shelter. The different groups of 
the Yawuru people are linked to the habitats of the Yawuru Country, and can be 
identified with camps in the different Yawuru habitats, such as Niyamarri (Sand 
Dunes), Bilarra (Wetlands), Warnangarri (Rocky country), Jila (Permanent freshwater 
source) and others as depicted in Figure 6.  
 
 
Figure 6: Yawuru habitats and the Yawuru settlements migration relationship (Source: Redrawn 
from Yawuru RNTBC. 2011, pp.29-38) 
 
Another example of Indigenous peoples intimate ties to land (to Country), and the 
migration according to climatic phenomena and patterns are told in the Dreamtime story 
that relates to Tjibruke, a Kaurna ancestral being who taught lessons about life and 
respect and who’s tears for his slain nephew created the fresh water springs along the 
Adelaide coastline from Kingston Park to Cape Jervis. The cultural landscape map in 
Figure 7 reflects part the Aboriginal representation of this landscape and coastline, at 
the head of the trail, including human migration patterns according to climate, as well as 
sacred and significant Kaurna sites for which the Kaurna Elders are custodians and 
believe should never have been revealed (Jones, 2010).  
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Figure 7: Port Adelaide Enfield Kaurna landscape migration relationship (Source: Jones, 2010) 
The explanation of the landscape and use of the landscape in the Fleurieu Peninsula 
south of Adelaide, by Aboriginal Elder Veronica Brodie, identifies locations of camps, 
movements of clans, natural boundaries for clans, and sources of food and water: 
Grandmother told us of many, many camps that were sited from Glanville 
all the way to Outer Harbour, and that’s quite a big stretch;  
and  
…. They wintered in the timbered foothill country, sheltering in the cover of 
gigantic and often hollow red gum trees along the riverbanks. Often as a 
basis for shelter they used a fallen tree, and hollowed out beneath it, a 
practice hazardous when floods and heavy rains destroyed their fires and 
flooded their sleeping places (Veronica Brodie, in Wood, 2007) 
These patterns and movements, settlements, shelter locations, and food sources are 
diagrammatically expressed in Figure 7. 
 
Both examples reflect the adaptive capacity and flexibility of the Indigenous people 
according to nature’s cycles and environment.  
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3 Climatic Seasons and Settlements 
This knowledge of seasonal changes and longer-term climate cycles and events, and the 
locations of settlements and migration patterns correspond to a hypothesis of Memmott 
(2017) that climate influences Aboriginal settlements and the ethno-architecture of 
Aboriginal people across Australia. Settlements in different regions had specific shelter 
type constructions, specifically created to provide shelteraddressing the local weather 
conditions. Analysing the influence of climate upon shelter building and settlement 
types across the continent generated a classification of shelter type distribution 
(Memmott 2007, pp.7-12). Memmott’s (2017) shelter type distribution classification 
can broadly be summarised as follows: 
 Open winter windbreaks – whole continent; 
 Summer wet-weather enclosed shelters – central and northern; 
 Cold wet-weather enclosed shelters – southern, and; 
 Shades for diurnal use – whole continent (Memmott ,2007). 
 
This occurrence of connection to the land and seasonal relationships is evident through 
all Aboriginal tribes in Australia, and was initially recorded by anthropologist  
Thomson and considered a quantum leap in the theoretical understanding of the 
Australian Aboriginals by anthropologists (Memmott, 2007). In his paper ‘The Seasonal 
Factor in Human Culture Illustrated from the life of a Contemporary Nomadic Group’ , 
Thomson (1939) demonstrated as part of ethno-architecture, the integrated role of 
hunter-gatherer lifestyles with seasons and coastal habitat changes. Thomson focused 
upon the coastal clan of the Cape Keerweer1 region of the Wik Mungan people and 
considered the shelter types that had been constructed according to their cycle of six 
seasons. Seasonal shelter types and settlement patterns are described and summarized as 
what Thomson called ‘The Seasonal Factor’ (Thomson, 1939).  
 
In explaining ‘The Seasonal Factor’, Thomson was able to demonstrate that the seasonal 
year of the Wik Mungan and other groups was divided into specific and discrete 
numbers of climatic periods. These could be mapped against typical settlement patterns, 
foods, geographic focus, shelter types as well as domiciliary behaviour (Memmott, 
2007).  
                                                          
1 Cape Keerweer is an area located on the Western coastal area of Cape York, the most Northern point of Australia. 
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The climate of Cape York is tropical, monsoonal with distinct dry and wet seasons with 
a landscape of savannah woodland, which transforms to savannah forest during the wet 
season. In the recordings of Thomson the adaptive practices of the Wik Mungkan people 
in this climate are evident in his recordings, indicating seasonal movement patterns, 
exploitation of food sources within the accessible hunting areas, as well as the types of 
food collection technology used at different times during their six seasons (Thomson, 
1939). His conclusion was that migration movements and settlement patterns followed 
food sources, and shelter types corresponded to the seasons.  
3.1 Shelter type and the six seasons 
The basic shelter types in the settlements of the Wik Mungan and other tribes in the 
Cape York area correspond to the climatic conditions of their six seasons of tropical 
northern Australia. The six shelter types, as demonstrated in Figure 30, were employed 
per season; for example the windbreak was used in the dry season, when there was no 
rain, corresponding with the prevailing south-east winds during the months of April and 
November. During mid March to mid May, when mosquitoes were most prevalent, 
sleeping platforms where mostly used. The shelter types indicated in Figure 8, reflect 
the following seasons (Memmott 2007, 158-161): 
 
1 The windbreak Beginning and end of dry season 
2 The sleeping and storage platform End of wet season  
3 The vaulted sleeping platform Wet season 
4 The triangular form with central pole Transition wet to dry season 
5 Dome type shelters Transition dry to wet season 
6 The horizontal shade for diurnal use Dry season 
 
Shelter types changed through the course of the year, and by constantly moving 
according to the six-season cycle indicators, these Aboriginal hunter-gatherers 
maximized their food sources, as well as minimizing their labour to survive. Moving 
according to cycles allowed people to use the environment to regenerate previous 
campsites during periods of occupation (Clarke, 2009).  
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Figure 8: Shelter Types of the Wik Mungkan people (Source: Redrawn from (Memmott, 2007) 
 
The different shelter types show the capacity of the Wik Mungkan Aboriginal people to 
adapt their settlements and daily activities to changes in seasons, and to align their 
cultural activities, hunting, settlement and food storage needs with a six season 
changing environment. In areas where there was a more temperate climate, and a 
constant source of resources, Aboriginal people settled for longer periods of time, 
constructing semi-permanent shelters as recorded in south-west of Victoria (Smith, 
1980) in the country of the Gunditjmara.  
 
3.2 Semi permanent shelters in Victoria 
An example of a more long-term environmental management and settlement habitation, 
according to nature’s cycles, is reflected in the traditions of the Gunditjmara and 
Gadubanud people in south west Victoria.  The establishment of temporary as well as 
more permanent settlements was directly linked to the seasonal migration of the 
Kooyang (Short-finned eel / Anguilla australis); celebrated as a sustainable nourishable 
food source (Roös, 2013, pp.228-229). The Gunditjmara and Gadubanud people’s food 
economy was based upon building permanent engineering systems in the rivers and 
wetlands for harvesting the oceanic eels during their migratory runs in fresh water, as 
depicated in Figure 9 (Coutts, 1978). The season of eel harvesting was classified as late 
summer, the hottest and driest time of the year, the Kooyang season, as depicted in their 
six-season calendar in Figure 5.  
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Figure 9: Part of a Lake Condah fish trap system (Source: Coutts et al 1978: figure 9) 
 
The construction of other stone structures, like housing in this region, reflected various 
functional and spiritual practices by the Gunditjmara. Stone arrangements across south-
west Victoria were classified by Lane and Fullagar (1980) into four categories of stone 
arrangements by function : 
1) Technological – relating to food gathering and storage 
2) Technological – relating to shelter 
3) Demographic – relating to various religious, cosmology and mythical rules 
4) Demographic – relating to boundaries of tribal areas, and settlements  
 
The more semi-permanent shelters included stone houses that were part of the broader 
application of stone arrangements by function (Clarke, 2009). Stone houses also reflect 
the important traditions of culture and social interaction, which are directly relevant to 
the Gunditjmara’s connection with nature. A re-occurring phenomenon of these stone 
arrangements, in each of the above categories, is the circular arrangement, and it’s 
alignment with natural, geographical landforms, as depicted in Figure 10.  
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Figure 10: Formations and Dreaming elements indicating a possible philosophical language of 
patterns connected with nature based on centres (Source: Roös, 2013) 
 
The importance of centres was entrenched in the customs and culture of these 
Aboriginal peoples. The circular geometry of the stone shelters and structures was 
derived from the tradition where younger members and Elders sat in a circle, facing one 
another (Tawa, 1998). In this arrangement, there is no clear distinction between the 
Elder and the young. The engagement in conversation happens around the centre; the 
centre acts as natural phenomena of gravity and wholeness. This is similar to the 
Aboriginal people’s belief, that the position of the Aboriginal person in nature is that of 
oneness (Tawa, 1998). Humans are part of nature, not above nature, and part of a 
sequence of natural phenomena. These are centres of nature, the collective phenomena 
of an environment that creates wholeness.  
 
4 Climate Change and Indigenous Knowledge 
While traditional ecological knowledge is key to comprehending adaptive capacity for 
coastal settlements, as well as contemporary Indigenous communities, this knowledge is 
primarily communicated via local language and through Dreaming stories (Low Choy, 
2013). This traditional environmental knowledge was and still is commonly held by a 
local Indigenous community; parts of the knowledge known only by the custodians of 
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the land, the Elders or the descendants of the group (Berkes, 1998). This reinforces 
community and Aboriginal group priorities for adaptation and cultural obligation 
through their Aboriginal Law. It also acknowledges that Aboriginal knowledge is little 
understood, but holds significant information on the possibilities of climate change 
adaptation in the future.  
 
A good example of this knowledge and ‘Law of the land’ is reflected in a story told by 
Big Bill Neidjie:  
We walk on earth, we look after, like rainbow sitting on top. But something 
underneath the ground we don’t know. You don’t know. What do you want 
to do? If you touch, you might get cyclone, heavy rain of flood. Not just 
here, you might kill someone in another place. Might be kill him in another 
country. You cannot touch him (Neidjie, 2002). 
 
 
Figure 11: Big Bill Neidjie, Gagadju Man. (Source: National Library of Australia, 1995) 
 
Australia’s aboriginal people live close to the land, and they have a distinct way of 
identifying our connections with the world. Instead of viewing actions of nature and 
humans as instant and individual disconnected processes, they tend to see the whole 
picture (Flannery, 2005). The story by Big Bill Neidjie tells us about the impact of 
mining, and the results of poisoning the earth. In a handful of words he describes the 
great cycle of climate change impacts that we are now facing as a human species. In one 
question he challenges us to change the behaviours that damage the environment and 
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threatens the survival of future generations – “What do you want to do?” This challenge 
is discomforting, as we are aware that at the current rate of carbon pollution, the future 
of human kind is bleak.  This example of Big Bill Neidjie is a very real demonstration 
of the power of Aboriginal knowledge, bringing to life Berke’s definition of traditional 
environmental knowledge: 
 … a cumulative body of knowledge, practice and belief, evolving by 
adaptive processes and handed down from generations by cultural 
transmission, about the relationship of living beings (including humans) 
with one another and their environment (Berkes 1998, p.8). 
 
Contextually, this knowledge is little appreciated in contemporary climate change 
research in Australia and globally (Low Choy & Jones, 2013, p.179). It is this same 
ignorance of our western civilization that is now putting many coastal settlements in 
Australia at risk of sea level rise, coastal inundation and extreme weather events. 
Contemporary Aboriginal and Indigenous views on climate change, reflects a sense of 
deep concern.  
  
4.1 Contemporary Aboriginal views of climate change 
Today’s Aboriginal communities acknowledge current climate change impacts and 
threats, and also note the signs of climate change. As an example, the comments of the 
Ngadju people in workshops held as part of the Ngadju Seasonal Knowledge project 
(O'Connor 2010, p.43): 
 Sea levels has gone up and down in the region, different from the past; 
 Some flowers don’t flower; 
 Gum trees aren’t blossoming; 
 Flowers are smaller; 
 Birds are dying out, an example included ‘Used to have pretty colourful Kingfishers 
coming when season good; haven’t seen now for 15 to 20 years’; 
 The heat is getting hotter; 
 Bush foods are becoming scarcer; 
 Water sources are drying up; and 
 Animals are gone after a long drought. 
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The patterns of the past cyclic events have changed. As noted in the words of Trevor 
Donaldson, member of the Ngadju Aboriginal people in south west Australia, he is 
concerned that climate change will further change the behaviours of local animals and 
will upset the cycles of nature, and the balance and wholeness of the earth will be lost : 
Once, the dreaming controlled where the animals went. Dreamtime would 
tell ‘em to stop, like the marlu. Law forbade them to go further. Now the 
introduced animals have no dreaming, they move everywhere - camels, 
horses, sheep, foxes, rabbits. Climate change will upset the balance of it all 
too (Donaldson in O’Connor, 2010, p.31). 
 
Clearly there is a narrative here that indicates the linkage of historical Aboriginal 
knowledge with current climate change issues. By acknowledging this knowledge, we 
can use these changes in the landscape together with traditional knowledge as inputs for 
potential design and adaptation methods, providing potential options for future planning 
of our settlements. 
 
